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SH E Fran diene which this 
Treatiſe: has paſsd through, 


4 ** * u 


both in French and Latin, 
{| + are a | ſufficient Teſtimony 


how acceptable and uſeful 
: it has been to the World, 
and a juſt Apology for * 
I tranſlating it into Engliſbd. I ſhall not 
therefore trouble the Reader with any par- 


- | ticular Account either of the Excellency of 


tte Subject, the Abilities of the Author, or the 


Method he has proceeded in, but refer them 


all to be judged of by the Book it ſelf: Only 

as to the Notes the Reader is deſired to take 
Notice, that therein is a full Anſwer to ſuch 

Objections made againſt the Author as ſeem 

not to have any juſt Foundation, and a great 

many Things in Natural Philoſophy, which 

have been ſince found out by the Pains and 

| Induſtry of later Philoſophers, are here. ſe- 


5 lected from the 115 en and there are 
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 yarions af the — 1 7 riters Of NE al 
- Philoſophy and N atural Hiſtory, where they 


| ters. In all which, 10 47014 Repeticion, Grath- 
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tude demands that the Reader ſhould know 
that there are a great many Things owing to 
the learned and induſtrious Dr. Laughton,and 
to the Reverend Mr. Morgan. The former 
of which communicated a on — many Things 
diſperſed thronghout the whole Book, and 
corrected Abundance. of Errours: And fi 
whole Diſſertations are owing to the latter, 


vix. Thoſe concerning the Laws of com. 


municating Motion in elaſtick Bodies; The 
Explication of the Forces of the mechanick 
Powers, which are contained in this firſt 


Part: and thoſe concerning the Celerity with 
which heauy Bodies deſcend'; the Motion 


f Projettiles; the Motion of Pendulums ; 


and that concerning the Rambow';. We 


are contained in the following Parts. 
Tas fourth Part of this Work is ; but 
ſhort, and not very perfect; wherefore it is 


thought more adviſeable to refer the Read- 


er to later Writers of Anatomy who have 
handled that Subject clearly and ſully, than 
to tranſcribe: ſo many Particulars. I hope 


| the r ee will by wi gs and e a 
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- HE Treaiſes of Natural Phi- 


72 — £1 loſophy which have hitherto 
| PS been publiſhed, being pretty 


a5 ; many who will be at firſt ſurpriſed at the 
nich great Difference there is between this Trea- 


tiſe and others. To prevent therefore in 


but ſome Meaſure this Surprize, and to give 
it is what Satisfaction I can in this Matter, 1 
ead- think my ſelf obliged to give an Account 


aye of the Obſervations which I have made up- 


han on the Philoſophy of the Ancients, and of 


ope the Method n. I have taken in this | | 


wle. Work. 


IN refleing upon the different Effect of 


| Time, I have long ſince obſerved, how fa- 
11 vourable it is to ſome Things, which it 
H EM is continually advancing to Perfection, and 
how . pernicious it is to others, ſo as to 
rip them of thoſe Beauties and Graces 

3 which 


much alike, both as to the 
Matter of them, and the 
— M.anner of handling them; 
It is eaſy for me to foreſee, that 9 
thoſe who read This, there will be a great 
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C that Time is 10 far enn 1 prejudicialts 
them, that on the other Hand it is very ad- 
a vantagious. For as a great Number of Per- 
_ ſons who cultivate the ſame, Art or Science 
= for ſeveral ſucceeding Ages, add their own 
= Induſtry, and their new Light to the anci- 
ant Diſcoveries of thoſe who went before 
1 them, it is impoſſible but that ſuch an Art 
. a or Science muſt receive great Improvement: 
13 „„ 80 and nearer to its deen 
3 Perfection. $757,021.15 an „ 
Ab mhes'T le 6555 Ma aig 
e increaſe by little and little in this 
1 Manner; as it is eaſy for any one to be con- 
= vinced of, who conſiders only the vaſt Pro- 
1 greſs that hath been made by the great Ge- 
| nins's of our Time, who have: excelled all 
* others in this Particular, and ſurmounted 
ſuch Difficulties as the moſt Learned in for- 
mer Ages confeſſed they were not able tc 
ſolve. "Haw alſo that moſt Arts were per: 
fecded by Time; Workmen every Day find 
ing out a Multittide of curious Inventions 
which are not o much eſteemed as the) 
1 deſerve, becauſe they are very common 
= ” and we do not enough take Notice of 
1 them. Though amongſt thoſe Engines which 
"are employed in making Things of commo 
_Uſe, there is One that has been lately in 
vented, which has in it ſo much Contri 
Vance, that this ſingle Thing deſerves to be 
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W admixcd | than, all the, Inventions ol 5 


Antiquity. he 


Bur. when = came t to Cong . Pille . 
N Philoſophy,” 5 was 3 
very much ſurprized to ſee it 0 barten as. 
not to have produced any Fruit ; in ſo much 
that twenty Ages have Paſſed, without any 


phy, particularly Natural 


new. Diſcovery made in it. 


Ho WEY ER, 1 could not perſuade my 1 


ſelf, that the Study of Natural Things was 
ne 9 Begauſe it was thought to be of 
Mealth has always been eſteem- 


ed one of the chief Bleſſings of Life, and 


no one can be ignorant, that Phyſick, the 


ſole End of which is to maintain and te- 


oe tf Health, 18 built nen N . Philo- 
phy Ee 

N oR could I cyer, perſuade my kr that 
thoſe Who improved this Science were leſs 
ingenious, than common Artiſts: For we 
find by Experience that. 1 in Families where 
there are à great many Children, when 
they come to make choice of che 
ſions, thoſe of them Which have the quick- 
eſt Genius, are appointed for Study, or vo- 


luntarily incline themſelves to it ; and thoſe 


only whoſe Underſtanding is not ſo good, 

apply themſelves to the mechanical Arts, 

and are contented with their Fort 
HERE vPoN.I ſuſpected, that perhaps 


the Knowledge of Natural Things Was a- 
bove the Reach of humane Underſtanding, 


ſo that it was in vain to labour to attain that 


| aus is beyond our Capacity: but when I 


1 | conſider d 


— 


r Profeſ- 5 


—_ 5 . optical ths eee, Things tne? y . 
=: ſome Philoſophers of our own Age; who Il 6 
within forty ot fifty Vears have found out I th 
N Things which were looked upon as moſt dif- : 

| r 

ft 


ficult, and which ſome have doubted, Whe⸗ 
ther ever they could be found out at all; i 

I immediately caſt off this Suſpicion.” ©* ĩ th 

So that I was forced to conclude, lt ll 2i 

the lanner of philoſophizing, r the I fr 
Thing that had hitherto been miſtaken, and IN at 
E 5 A that tn the Errors therein which ha Peen intro- at 
Auccad, being ſuch a8 no Body HAA any Hopes al 
e finding out a Remedy equal to, were f ſp 
a certain Bar to hinder the Approaches to- T. 

wards Truth. I fer my ſelf then to enquire ſe 

| wherein the Manner of their treating Phi- A 
* loſoplity was defective; and after having ex- at 
amined with the greateſt Diligence poſſible, of 

1 what the Method has been Pi the Schools ¶ co 
=. of the Athenians town to this very Time; tu 
| there ſeemed to me to be four Things blanicy dl 

| able in this Matter... 7 
Firſt, THE too great Aunthoriry that hath ra 

always been given to the Ancients in the th 
Schools: For beſides that this prodigious ce 
Difference which is put between them and : 
the Moderns, is without the leaſt Foundati- to 
on; (for Reaſon is to be found in every I bu 
Place and every Age z) it is certain that ſuch thi 

a blind Submiſſion to the Opinions of An- N. 
tiquity, is the Cauſe why Perſons of the all 
orcateft Genius, (receiving ſuch Opinions for {cn 

true without conſidering them, when per- ca 
haps they may be Kale) have not an Oppor- I» 
ns. 8 


— a 1 


thoſe other Truths that depend upon thoſe 
Which fo fatal à Prejudice has hindred them 
from ſeeing. And further, this ftrong Per- 
ſuaſſon of our being ſo much ioferiour to 
the Ancients, cauſes in us a Kind of Slug- 
it | giſhneſs and Diffidence, which hinders us 
ie from attempting to enquire into any Thing 
d at all. We imagine that Reaſon is limited 
„at the Place where they ſtopped, and that 
ts all is done that can be done humanely 
te ſpeaking, if we go as far as they went. 
>- Thus the greateſt Genius's contenting them- 
re ſelves with going over the Reaſonings of the 


8 ons, Abr conſequenely- of finding out al 
. 


i- | Ancients,” don't exerciſe their own Reaſon 


x- Nat all; and though they be never ſo capable 
e, Jof finding out any Thing themſelves, they 
1s contribute no more to the advancing Na- 
3 | tural Philoſophy, than if they h 9 med- 
e- dled with it at all. 

= I fay nothing partieular of hae Vene 
h ration which hath been paid to Ariſtotle, 
though ſometimes it has riſen to ſuch an Ex- 
ceſs; tharto alledge that he ſaid ſuch a- Thing, 
was ſufficient to make any One not only 
to doubt of what his Reaſon convinced him, 
but even to condemn it. I ſhall only make 
this Obſervation; that the Imagination 
which a great many have had, that He knew 
all that could be known; and that all Sci- 
ence was contained in his Books, hath 
cauſed the greateſt Part of the beſt Philoſo- 
PREY bl nee to l themſelves in vain 1 | 
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read His; Works, to find 1 


du n hw Takes 
was not there, and what they might perb 
otherwiſe have found out by their Own In- 
genuity. But if there have been ſome 
who, not being quite ſo zealous as others, 
did not hope to reap ſo very much Fruit 
from reading him; yet it always happened 
that the Deſire of recommending themſelves 
by explaining. thoſe Places which he left 

obſcure (on purpoſe, as ſome think, or elſe 
for want of better Light) hath made them 
, bong ras their whole SIRFPgA. of Mind, and 


7. ˙ l ˙—˙ W m 6 


. 


in writing Comments upon his. Philoſophy, 
vithout promoting the Science at all: "For 
thoſe who have undertook to explain Ar 
feotle'; have underſtood him ſo differently,] 
that there are an infinite Number of Places © 
which all the Schools are divided about; * 
And if there be ſome few in which they Ii 
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have agreed, it is becauſe the Notions con- 7 
tained in them were ſo common, that ve- I © 
ry few Perſons were ignorant of them. So *< 
that they took more Pains to ſtudy Ariſtotle ſy 
than they did to ſtudy Nature, Which per: th 
haps is not near ſo myſterious as He, There N 
are a Multitude of Things which Nature Pe 
plainly declares to thoſe who apply theit Py 


Mind thereto. But alas, this is not the Cu- 
ſtom, we had rather hearken to Ariſtotle and U 
the Ancicnts ; and this is the Reaſon wh ly 
e make ſo little Progreſs. 6 
ANoTHER Thing which hinders. the 
regte of of Natural Philoſophy, | is the Treat 


from hence 


ing th kereof in Ma nner tod metaphyſicals 
and the Diſpuring about Quetons" fo abr 
and general, that though all” Philoſophers. 
Were agreed in their” N otions of them, 
yet they would not help to explain the 
Icaſt particular Effect in Nature; "whereas 


cvety uſeful Science ought” to deſcend im- 
mediately to Particulars. For Inſtance, what 


good do thoſe long and nice Diſputes do, 


about . the Diviftbriity of Matter? For 
though it could not be accurately determi- 


ned, whether it be infinitely diviſible or 


no; it would be "ſufficient: to know, Pri 


it can be divided into Parts ſmall OR 


to ſerve for all Purpoles that can "be." 
IT is very uſeful, without donbr, to find 55 

out the Nature of Motion in general. And 
it may not be very improper to examine a 
little whether it be well or ill defined thus, 
The Act of a Being in Power, ſu far forth 
as it is in Power. But we ſhould not ſpend 
too much Time in determining this, and 
ſuch like Queſtions ; 1 ſhould rather think; 
that after having conſidered a little the true 
Nature of Motion in general, we ſhould 
particularly and diſtinctiy examine all the 
Properties of it, ſo that what we affirm 
concerning it, may be applied to ſome 
Ule; In a word, I think we ſhould. careful- 
ly enquire into the Cauſe why Matter pro- 
duces ſuch a particular Effect rather than 
any other, and not accuſtom ourſelves to ſay 
that it is the E of a certain Quality; for 
hat we are led to give 

Words 
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The AU bl 2 


Words inſtead” of Reaſoh: 

that ſenſeleſs Vanity of Ninking # that 

know more than others, becauſe we pede 
Words which the common People dont 

know, and -which indeed haye no deter- 
ane Meaning. To ſay the Truth; it 


* 


ſnows a mean Spirit, and one that is ſoon 
ſauleßed; to believe that we know more of [© 
Naure: than other Men, becauſe we have. bi 
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can give a General Anſwer to all Queſtions li 
propoſed to us concerning the different e 
Effects of Nature. For what Difference 18 be 
there in the Anſwer of a Plowman ay; A „ 
Philoſopher, if they are both asked, 
whence is it, for Inſtance, that the I 8 
ſtone attracts the Iron, and the one anſwers, Ne 
that he does notknow the Reaſon of it, and Ir 
the other ſays, it is done by ſome Vertue or 
occult Quality? Is not this in plain Engliſh, D 
to ſay the ſame. Thing in different Words}? [| V' 
and is it not evident, that all the Diffcrence 
there is betwixt them is only this, that the 
one is ſo honeſt as to confeſs his Ignorance, 
and the other has the Vanity to N ab 
to conceal W 
A third Defect which I have found i in the ge 
Method of Philoſophers, ..is, that Tome of . 
them are wholly for Reaſoning, and depend 
ſo much upon the Strength of their Argu-. 
ments (eſpecially if they be borrowed from 
the Ancicnts) that they judge it ſuperfluous to 
make any Experiments, Others on the the 
contrary, quite tired wm tedious Ar- 
„„ | guments, 
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Cnts; 


concluſive, or are nothing to the Purpoſe, 
think every Thing ought to be reduced to 

Experiment, and that there ſhould be no Rea- 
ſoning at all. But both theſe Extremes do e- 
qually hinder the Progreſs of Natural Phi- 
loſophy. For they who fall into the firſt 

of theſe Errors, hinder themſelves of the 
beſt Means of finding out new Diſcoveries, 
and of confirming their own -Arguments | 
likewiſe ; And they who fall into the ſe- 
cond,” by depriving themſelves, of the Li- 
berty of drawing Concluſions, hinder the 
Knowledge of a large Train of Truths, 
which may many Times be deduced from 
one ſingle Experiment. Wherefore it can- 
not but be very advantagious to mix Expe- 
riments and Arguments together. For Rea- 
ſoning perpetually, and upon ſuch general 
Things only as are ordinarily argued about, 


without deſcending to Particulars," is by no 


Means the Way to attain any very exten- 
five or very. certain Knowledge : Thus we 
ſee the ſame Things continually bandyed 
about, and nonew Diſcoveries made ; nay, 
we are not very ſure of the old ones, as 
general as they are. We ſec alſo that they 
who confide moſt in thoſe Arguments which 
they believe to be Ariſtotle's, are in perpe- 


I tual Diſpute, and that they contend for Opi- 


nions which are directly contrary to one 
another, without being able to convince 
thoſe of the other Side by their Arguments. 
And this plainly ſhows how little Certain- 


ty 
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_— IMENTS 1 are necef] 7 
to. eſtabliſh Natural Philoſophy 3, and this 
was a Thing which, Ariſtotle was ſo fully 
convinced of, that the Reaſon . why he 
thought that very young Perſons ſhould. not 
apply themſelves to the Study of Natural 
Philoſophy, was, becauſe at that Age they 
are fo little acquainted with Things, as to 
be unable to have made many Experi- 
ments; and on the other Hand he Was of 
Opinion, that they were then moſt capable 
of receiving Mathematicks, becauſe this 
Science conſiſts of meer Reaſoning, of which ||| a 
the Mind of Man is naturally capable, and ll i 
does not at all depend upon Experiments. .Wh 
Bur on the contrary. to reject entirely all I i} 
Reaſoning, in order to do nothing but ¶ ce 
make Experiments, is to run into another 
Extremity much more prejudicial than the E. 


har 65 99a ̃ͤ—Ä e an 


former. For this is wholly to diſcard Rea-¶ ſe 


1on, and yield all up to Senſe, and to con -· Ire 
tract our Knowledge into a very narrowor 
Compaſs; for by Experiments we can comeſſſm, 
to the Knowledge of groſs and ſenſible 
Things only. Wherefore if we would pro- 
ceed rightly in our Enquiries into natural 
- Things, we muſt of Neceſlity mix theſe two 
Means of Knowledge together, and joi 
Reaſon with Experiments. | 

. AND that we may the better {ce the gooc 
Effects of theſe. two when joined together 


and the Uſe that may be mace of dae 
nu 
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e N ay e that there are three Sorts 
of Experiments. The firſt is, to ſpeak pro- 
perly, only the mere ſimple uſing our Senſes; 
as When accidentally and without Deſign, 
a our Eyes upon the Things around 
. we cannot help taking Notice of them, 
3 thinking of applying what we ſee 
to any Uſe. The ſecond Sort is, when we, 
deliberately and deſignedly make Tryal of 
any Thing, without knowing or foreſeeing 
what will come to paſs; As when, after the 
Manner of Chymiſts, we make Choice of 
firſt one Subject and then another, and make 
all the Tryals we can think of upon each of 
them, and carefully remember what we 
have at any Time found to ſucceed, and 
the Manner in which we arrived at any 
certain Effect, in Order to apply the ſame 
Means another Time to produce the ſame 
Effect. We alſo make Experiments in this 
ſecond Way, when we go amongſt diffe- 
rent Sorts of Workmen in Order to find 
out the Myfteries of their Arts, as Glaſs- 
makers, Enamellers, Dyers, Goldſmiths, and 
ſuch as work different Sorts of Metals, and 
to obſerve how they prepare their Materials, 
and how every one of them afterwards work 
upon thoſe which belong to them. Laſtly, 
The third Sort of Experiments are thoſe 
which are made in Conſequence of ſome Rea- 
oning in order to diſcover whether it was juſt 
or not. As . aer having conſidered the 
ordinary 
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is that is, .of That in it which-mak es it 


ject in ſuch a manner as we believe it ought 


to be JOS i Order to produce ſuch an 


verſant about; and preſerve them... from 
ſome falſe Notions they might other 
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and formed a true Idea of og ] as Subj 


producing thoſe Efes; we 
come to know by Our Reaſoning, that. if, 
what we believe concerning the Nature of 
it be true, it muſt ncceſſarily be, that by 
diſpoſing it after a certain Manner, a neẽ] 
Effect will be produced, which we did not 
before think of; and in Order to ſce if this 
Reaſoning holds good, We diſpoſe the Sub- 


Effect. 4 
NOW it is — ee e that, ads. third i 


Sort of Experiments is. of peculiar Uſe to 
Philoſophers, becauſe it diſcovers to them 


the Truth or Falſity of the Opinions which! 


they have conccived. And as to the two 
farcgoing ones, though they be not altoge-1 


ther ſo excellent, yet they ought. not to be 
wholly rejected as of no Uſe to Natural 


Philolophers: For beſides that their Know- 
ledge is continually enlarged by them, they 
are alſo the Occaſion of making the firſt] 
Conjectures concerning the Nature of :tholg 
Subjects which Natural Philoſophers are-con4 


perhaps have entertained. Thus, for Ing 
ſtance, we might have concluded in genes 
ral, that Cold contratts and condenſes euer 
Thing, if 1 we had not diſcovered may Chance or 
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otherwiſe,” that there are Things nich. are 
dilated by Gold. , pb ts | 
TEE fourth DefeRt that Lobferved 10 the 
Method of Philoſophers, is the neglecting Ma- 
thematicks to that Degree, that the very firſt 
Elements thereof are not ſo much as taught 
in their Schools: And yet, which Ivery much 
wonder at, in the Diviſion which they make 
of a Body of Philoſophy, they never fail to 
make Mathematicks one Part of it. 
Now this Part of Philoſophy is perhaps 
the moſt uſeful of all others, at leaſt ir is.ca- 
pable of being apply d more Ways than all the 
others: For beſides that Mathematicks teach 
us a very great Number of Truths which may 
be of great Uſe to thoſe who know how : 
to apply them: They have this further very 
onſiderable Advantage, that by exerciſing 
he Mind in a Multitude of Demonſtrati- 
ons, they form it by Degrees and accuſtom 
t to diſcern Truth from Falſehood jnfinitely 
better, than all the Precepts of Logick with- 
put Uſe can do. And thus they who ſtu- 
dy Mathematicks find themſelves perpetu- 
Ally convinced by ſuch Arguments as it is 
mpoſſible to reſiſt, and learn inſenſibly to 
now Truth and to yield to Reaſon.; inſo- 
uch that if inſtead of neglecting them, as 
s uſually done; it were an eſtabliſhed. Cub. 5 
om, to make Children apply themſelves to 
his Science at firſt, and to improve them 
theſe Studies as much as We do in others; 
t- would be of vaſt Uſe to hinder them 


om contracting that invincible Obſtinacy 
b | in 


4 


eſt part of thoſe who have compleated their 


not [have falle into ſo pernicious a Tem- 
Per of Mind, if they had been accuſtomet 
to, and familiar with convincing Truths 3 and 
not ſeen thoſe who maintain in publick any 
Doctrine whatever, continually triumpfi 
Dyer thoſe who endeavour to ſupport the 
contrary; ſo that all Things ſeem to them 
only mere Probabilities. ' They do not look 
upon ſtudying as a Means to diſeover new 
5 but only as a Piece of Wit to ex. 
erciſe themſelves in, the only End of which 
is ſd to confound Truth with Falſehood by 
Means of ſome ſubtle Diſtinctions, that the 
one or the other may be equally maintain. 
ed, without ever being compelled by ar 
Reaſons to yield, let the Opinion they de 
fend be never ſo extravagant. And indeed 
this is the Event of all publick - Diſputes 
Where very often Opinions directly contra 
ry to each other, are by Turns propoſed 
from the ſame Chair, and equally triumpt 
*d in, without -making Matters at all cleat 

or eftabliſhing any Truth thereby. 
Bor the great Advantage that nacurd 
Philofophets - Have from Mathematicks i 
Particular, is, that they are thereby accuſt 
med to the viewing of Figures, and ena 
bled to underſtand the different Properties 
of them. I know it is here objected by 
ſome, that we ought not to ſtop at Figures 
becauſe Sd are not. ative. But br 
„ oy 
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_ Eourſe of Philoſophy ; who /probably:would I < 
0 
a 


5 


r N R gh Lu ARES 1 . k 
* Wt * 4 N „ 7 n * 12 n 7 L£ 2 ; ö 
4 - > » & 
5 * 
oy 0 C3 4 Le 0 * „5 0 
. - "My 0 3 * gh ” \ bY 
* * WNT. , „ 19 = . — 


they are js aug in ee i yet it is 
crtain notwithſtanding . that their Differ- 
euces make Bodies, which we put into AQti- 
on, capahle of certain Effects, which other- 
wiſe they could not have e Thus 
a Knife hy having an Egge ſer upon it be- 
om pen oh cutting, which before it 
was not 4 and Workmens Tools, by their 
different Figures, are fitted to produce thoſe 
different Works which are made by the 
Help of them. And if the Figures of Bo- 
dies which come under our Senſes are ſo 
neceſſary to the Effects which they produce, 
it is reaſonable to think that the moſt im- 
perceptible Parts of Matter, ſeeing they haye 
every one a certain Figure, are alſo capable of 
producing certain Effects in Proportion to 
their Bigneſs, like thoſe which we ſee pro- 
duced by the groſſeſt Bodies. 

Bur not to.cpter too far into Particu- 
lars concerning the great Uſe of Mathe- 
maticks, Is, it not enough to put us upon 
applying ourſelves more to. them than we 
have hitherto; done, to conſider that tis by 
their Means that the modern Philoſophers 
have diſcovered all that is excellent and pecu- 
liar in natural Philoſophy? And alſo that it is 
by the Help of Mathematicks, that the moſt 
celebrated Artiſts in every Age have made 
all thoſe noble Diſcoveries, the Uſe of 


je which is ſo advantagious to us at this very 


Time, and which make all the Variety of 
Arts and all the Conveniences of Life. It 


re may = e ſome may think on the contrary, 
b 2 that 
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The AurHON PRE FACE 
that theſe very Artiſts, the greateſt Part of 8 
87 it is very probable have not much © 

applied themſelves to this Science, will juſ- v 
tific it, that it is not ſo neceſſary as I would n 
perſuade them. But here there are two 
Things to be conſidered : Firſt, that as there 
is a natural Logick in all, Men, ſo is there 
alſo natural Mathematicks, which accord- 
ing as their Genius's are diſpoſed, make them 
more of leſs capable of Invention. Se- 
condly, That if rheir Genius alone, con- 
ducted only by natural Light, will carry 
them ſo far, we cannot but hope greater 
Things from the ſame Genius if the Study 
of Mathematicks be added to its natural 
Light, than if that Study be neglected. And 

indeed all the Propoſitions in Mathematicks, 
are only ſo many Truths, which thoſe, 
who apply themſelves to them, come to 
the Knowledge of by good Senſe. And 
they who find themſelves naturally diſpoſed 
to it, do vety ill to neglect what others 
have before diſcovered : For it is the moſt cer- 
tain Way of finding out any Thing new, te 
know all that has been before found out by 
others,and the Manner how it was found out, 

HowEvVER, I don't put them upon 
the Rank of Inventors who have met 
with ſomething by Chance which they did 
not ſcarch after : As was the Caſe of tha 
| Workman who by cooling on a ſudden in 
the Water a Piece of Steel which he had dein 

heated red hot, found it in a Moment ve ni. 
ry much harder than it was before: It wi 

without 


| we gent a very — Thing to fad 
en out. this Way of tempering Steel ; | but the 
11 Workman who had the good Fortune to 
1d nit upon it, does not deſerve the Name or 
Title of an Inventor; as a great many o- 
IC chers do who are not beholden to Chance 
Ic for the Glory: of their Inventions; As for 
Inftance, the Perſon who firſt invented a 
Fire- lock to a Gun; for it is certain that 
this latter had the whole Engine in his Head, 
N-Wif I may fo ſpeak, before he made the leaſt 
Part of it, whereas the other found our the 
Way. of tempering Steel, by hitting upon 
Thing, as was before ſaid, by Chance, 
hich he did not ſearch after. 1 
Tas, Tha r Mathematicks are of ve- 
ry great Uſe in the other Parts of Philo- 
ſophy, we need no other Teſtimony than 
hat of the moſt celebrated ancient Philo» 
ſophers, who not only ſpeak honourably 
pf them in their Writings, but do alſo 
ake uſe of them themſelves, It is ſufficiently 
cnown, that Plato cauſed it to be written 
over his School Door, That none but Geo- 
metricians ſbould enter in there. And they 
ho have taken the Pains to read over the 
orks of Ariftotle, have taken Notice of 
he ſeveral Applications he has made of Ma- 
hematicks in many Places; ſo that they 
ho do not underſtand the Elements at 
eaſt, have no great Reaſon to boaſt of their 
deing able to . * ca or 
Fi 9 A 
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fihd it "i 0 he K 
ledge of ee fog Wit es at Cor. 
recting them. And this docs not Apes 
me to be very difficult; for Ui6ugh 1 Hag 
made ſome Proficiency. in - Mathemaricks, 
and accuſtomed my ſelf to folſow."Reafon 
rather than Authority, yet 1 id net fine 
my ſelf ſuch a Lover of my own Reaſon: 
ings, as to negle& Experiments, nor ſo ben 
upon Experiments, as not t ſüffer my Rea 
1 to go beyond what they diſbovered, * 
Bur though this Was ſufficient to put me 
_— improving natural Philoſophy, and re 
make me hope that I might be able'in ſom 
Meaſure to help forward the Progteſs of wy 
Science ; mer 1 oblerved 2 Av Defeat, 


a 


thatro a dt ay: 1 Trib oben AY Phi 
1475 was fo far from being ahy Advar 
tage, that it'Wwis but too much to expo 
ones ſelf, For that Averſion which" is uff 
al againſt ſuch Perſons, and that diſagree 
able Manner in which thöle Who are un 
capable of finding Gut any Thipg themſel ves 
I receive the Writings of ſuch As ättempt ti 
Exceed what is common, often hazard thi 
| Reputation Oln Author : For ſcarce call 
a Philoſopher pre ent the Publick With an) 
Fruits of his Studies, but Wine unknow! 
Forlpn who has a Migd to ſignalize 'o 
| 0 


And Hon come thoſe trifling Diſcourſes 
or Diſſertatlans, for the moſt Part anony- 
mons ones, Which never fail immediateiy 
to appear, wherein are ſeldom any Thing 
ele; but Reproaches and very low j eſts 
and not being able to overthrow Truths 
that are ſo firmly eſtabliſned; they try to 

turn them into Ridicule, by ſhowing that 
they are contrary to ſome ancient Maxim 
or popular Error, which tickle the Ears of 
half witted People, who are accuſtomed to 
take Things without any Proof: And that 
which is very remarkable here, is; that theſe 
Writers for the moſt Part attack the Works 
Jof others only becauſe they think them con- 
N trary to Ariſtutle; and yet becauſe they have 
read nothing of this Philoſopher but only 
thoſe Citations which they found in their 
wth philoſophical Lectures, it very often hap- 
ink pens that the Thing Which they thus at- 
rempt to confute, is what Ariſtotie himſelf 
has ſaid in expreſs Terms. We may ſafely 
affirm, that the Ancients did more Juſtice to 
Men's Labours, and without doubt it was 
in a good Meaſure owing to this, that Phi- 
loſophy made ſome Progreſs in the firſt A- 
mw [423 of it; ſo far were they from ſuffering 
I thoſe who had made any new Diſcoveries, 
to be cried down at a Venture and without 
ny Reaſon; every Body knows that there 
were publick Rewards appointed for ſuch; 
vil even to have ſometimes Statues erected to 
A's them o firmly were they perſuaded in 

et. - thoſe 
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thoſe Times that Honour contributed 4 weg fi 
to the Invention of Arts ine 
Ix is true indeed, char this Mn ſis Y 
to be revived and re-eſtabliſhed in our Age: « 
Vet though Princes have by their Authori- 
T approves and favoured Arts and Scien- 
2 the long Stiffneſs which they who 

guded natural Philoſophy have in ſo ma- 
ny Ages contracted, have ſo accuſtomed 
them to reſt ſarisfied with what they recei⸗ 
ved from their Predeceſſors; that the very 
propoſing any new Thing, is enough to ren- 
der both the Thing and him that propoſes it 
odious. Now to take away the Foundati- 
on or rather the Pretence of this Averſioh, 
ſach Perſons ought to know, that this Re- go 
proach of Novelty is generally a great De- cla 
ceit: For if a Thing be true, it cannot be 
new, becauſe nothing is ſo ancient as Truth; be. 
and it is the Diſcovery of the oppoſite Ex, wa 
rour only that can be ſaid to be new. For 
Want of rightly. diſtinguiſning theſe two 
Things, we often ſee ſome Perſons crying Th 
out that we overthrow the Order of Na- the 
ture, when we only overthrow wa falſe O. Irhu 
pinion which they were prejudiced in. But not 
though ſuch Sort of Perſons have not much that 
Reaſon on their Side, yet the Credit and Na 
Authority which they may have over others, Ning 
is the Cauſe of their Exclamations always er 
making an Impreſſion upon the Minds of 
a great many; and this muſt ever be diſa- 
greeable to thoſe who have no other De · Put 
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War i muſt ir be to Dr. Har: 
vey, for * — all his- Life tas 
how-ill' the Diſcovery he had made of the 
Circulation” of”. the Blood, was received 
the Motion of : which was quite different 
from what the- Ancients thaughr:2 Surely 
we cannot ſhow .too-great ats;Acknowledg: 
ment to a pr; who had andeceived-'the 
World of an ancient Errour,i and by the 
Truth which he eſtabliſned, made ius fee as 
clear as the Day; that almoſt all the Theo 
ry of the Phyſick of the Ancients was falſe; 
But how many Enemies has:this Doctrine 
got him inſtead of Thanks? I folemnly de- 
clare therefore, that upon ſeeing what Li- 
y..-is. taken to: oppoſe. the beſt Things 
Reads the Misfortune of Mens having l 
ways been. ignorant of them, made them to 
be thought new I laid aſide the I houghts 
df ever entertaining the Publick with any 
Thing of my own, or what 1 learned from 
he Works of ſome modern Writers. But 
thus much I thought at leaſt, that it was 
ot impoſſi ble to advance a little farther 
than is generally done in the Knowledge of 
Natural Things, if I carefully avoided fal- 
ling into any of thoſe Pefects which I ob- 
ſerved in the Method this Study was in at 
preſent. And indeed having ſpent ſome 
ears in reading the Ancients and Moderns, 
put with a firm Reſolution not to follow 
hem any further than I could ſee the Rea- 
th 1 ſons. 


that my Deſign was not entirely fruſttated) 
Bat while: Nag thus inftradtivig: my £&lf by 
iBdoks, and -converhng': with learn: 
ed Menz anditlaſt that were eellent in any 
Art, L never laid aſide the Uſe af. my Rea 
fon; but condidered/theifeverabSabj As, 
endeavoured tal days to grUονẽ,v/ my Reaſon 
n mathematical Truths, and ſure Expe- 
riments. Am ſo goad / Suche ſs: had IL. in 
carrying on my Deſign; that a great many 
of my Friends, whoſe Abilities all the: Wark 
Law, had!ia great Valut for adviſed ams 
to communicate it to otbors hij publick Con: 
ſerences or at icaſt by private Con verſation; 
I muſt ſay ic that: it was Very difficult to per 
ſuide my ſeii to this, becauſe hain: diſtruſt 
wal i0f my ſelf, and da not think my ie 
Oratour gbod though to widertake: to plead 
the Cauſe af Truth thus publickiy. However 
I:duffercd my ſelf to be overzruled: ; and 
though I asl ſenſible l wanted: a great mas 
ny Talents, yet I ſubmitted to my Friends, 
who aſſured me, that if the Things were plain- 
ly propoſed, and in a mathematical Way 
they would beiacceptable at leaſt to the beft 
Judges. And indeed their Advice ſucceed: 
ed: For theſe Conferences: were not only 
agretable, but it was 'wiſhed- that the Sub- 
jets; had been put down in Writing. An 
by conſenting to this Opinion of my 
Friends, I perceived that I had inſenſiblj 
wrote; a Book ; and becaufe there were ſe 
g 6 of. it * lat it was be 
e come 


Faales epd in 1. ebelveg- to wh * 
more exactly, in Order to perfect it a wech 
a6. could.” They Who read ie over, will 
ality” Tee, that 1 Rave overle T9 
that is good in the Rneients ttt EE 
ele Babe taken Al the general werter n 
er "Arifiotle; *> Gthet” for the eſtabliſhing 
the''Ptintiples ef nttural Things, of the 
chief Properties of them: And hate re- 

jefted „ Venus and Atoms, or Eptturus's 
aa debe Par ies, -which 1 chink ate 
s contrary to What is firmify'\ eſtabliſh- 
ed by Erlſtotle; and 1 have learnt of him 
to 'confider with eie greateſt poſſible Car, 
the different Bigneſſes, Figures, and Mott 
ons of the inſenſtble Parts of - which 
ſenſible Things are compoſed. And rhis ! 
Was the readier to do, | becauſe aft theſe 
Things have a neceſſary Connexioh with, 
and Relation te 1h Diviftiltty of Mat- 
ter, which I acknowledge: with A forte, 
5 reſolves any particular Queſti 
"without conſidering the 'Bigneſs, Fi- 
80 and Merion of the Parts of Bodies, 
Arſe Ae Pores which are between" them. 
But that which moſt of all determined me 
to this Conſideration, . that though 
re ſeems to me be 4 juſt 
Grund to doubt of the Truth of ſome 
Qualities and Powers commonly aſeribed 
to ſome Bodies, yet I do not think that 
there is the ſame Reaſon to doubt of their 
being” compoſed of” — Parts, ot 
8 that 
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_ Lean be deceived in a n an 
theſe Parts have their een, Fi Ns = 
BigneG. þ hy; 5 
BESIDES thoſe Affiftances which I had 
from the Ancients, J have alſo collected 
great many other Truths, from the moſt 
eminent modern Philoſophers, whoſe Names 
you may find in their Places. But the Per- 


ſon whom 1 have moſt of all made Uſe of 


in this Work, and whoſe. Name I have not 
mentioned at all, to avoid perpetual Repe- 


tition, is the are Cartes; whoſe Merit, 


by which he becomes more and more known 
to all the Nations in Europe, as he has 


long been to many of the principal Stat es, 


will draw a Confeſſion from the whole 


World, that France is at leaſt as happy in 


World, or of Coſmegraphy, » which I thought 


producing and educating great Men in all 
Sorts of Profeſſions, as ancient Greece Was. 

I have divided this Work into four Parts. 
The firſt treats of natural Bodies in general, 
and their principal Properties, ſuch as Di. 
vijſibility, Motion and Reſt, 0 ' Elements, 
and of ſenſible Qnualities, and I have particu- 
larly inſiſted Upon explaining thoſe which re- 
late to Sceing. And I flatter my ſelf that 
upon this ingle Subject 1 have collected 
more Truths into eight or nine Chaptets than 
are contained in ſeveral, large Volumes 


vhich treat of Opticks, Dioptricks and Ca. 


tropticks after the Manner of the Anct- 


_ eats. 5”, 


Tux ſecond, treats of the Sy of tha 


* 


« 1 


m een more uſeful ehiesiehn pencil 
d Queſtions that are uſually propoſed in the 
common Books of natural Philoſophy, which 
as are as it were Commentaries upon Ariftorle's. 
Books concerning the World: I have allo 
ot treated of the Nature of the Stars an 
es heir Influences. And after having explain- 
er- ed wherein Gravity and Levity conſiſt 
of (which 1 could not ſpeak of in the firſt Part, 


ot not having premiſed what was neceſſary,) 1 


ze- conclude this Part with eee the: Flux 
rit, and Reflux of the Sen. 

THE 5 Part is taken up in explaty- | 
ing the Nature of the Earth and of ter- 
reftrial Bodies, that is, of the Bodies con- 
ained in it, or which ſurround it, as Air, 
Water, Fire, Salis, Oyls, Metals, Ae 
rals, and Meteors. © | 
Lafth, I have endeavoured i in the(fourth 
Part to compriſe all that is hitherto, with 


ral, ny Certainty, known of "the: —_— 
Di P99. _ ; 
„ ONE Thing ae will Fg obſerved in 
icu-MWbe Method I have taken, vis. that I have 


deen pretty long and particular, in explain- 
ng, in the firſt Part of this Book; all the ſenſi- 

dle Qualities, which Philoſophers uſually 
han explain, and that but briefly, at the End of 
mes heir Treatiſes of Philoſophy, in which they 
Ca-. Fomment upon theſe Books of Ari/totle's 

| oncerning the Soul. The Reaſon of which 
„ becauſe this teaches us to know ourlelves, 
and becauſe hereby we are ſeaſonably freed | 
kom a popular Errour, and a Prejudice 
ight , which 


þ an. 6 back from the. Sch 3 thok, Has 
bits they. carried thither, vis. the aſcribing 
their own Senſations to the Objects which 
cauſe them, and the conſideting theſe den- 
faionas Qualitics in the Objects. 7561 et 
Fun THER, you will not find a, great 

| * Things in this hol. Treatiſe one. 
trary to Ariſtotle; but you will find, moren 
than I could wiſh that are contrary: to mall. . 
of the Commentators upon him: And be 
ſides this, vou will meet with a eat ma 
ny Things, which neither Ariſtotle nor hi 
Followers have treated of at all, which 
have however judged more uſeful than ma 
a others which Philoſophers have wholly 
imployed. themſelves in. And in all this 
did not think it very ill in me to dep⸗ 
from ſome particular Notions, when 
rn thas thels. Notions, were difagrecabl 


Ft very much abated. thoſ 


* 5 25 75 5 
Scruples which I had about this Matter, 
that when I came to compare thoſe Places it 
this Treatiſe which are contrary to Ariſt 
l, with the Writings of the publick Pro 
feſſors of his Philoſophy, could not find ne: 
ſo many in my own Works as in the Wor! 
of others. And without enumerating th. 


e it is eaſy to be fatisfied. herein 


1 4 
* „ 


of os draws Ca luſi ns treaty contri- 1 
ry to the other half. Whence it A T _ 
that we mnſneoeffarity;findrin,thea WW; F 
of thoſe who! proſeſs td teagh the Dots 
of Ariſtotle, as 7. 1 againſt him as 
For man. IM ; | 
Bur though all +0 Philoſophers did a a- 
gree with eadh other and with Ariſtotie J, 
dont ſee that this Agreement of theirs „ 
ughu to force me to be of their Qpiz 10 


am obliged to follow them, in What amn 
ully perſuaded and convinced they are in 
he wrong of. For ſinee it is the Cuſtom 
vith them to propoſe the Matters Which they 

reat of, in the Form of Queſtions, this 
very doubting 1 V {anner. of theirs WS. tha 

here is a perfect Liberty of taking that Sid 

hich Ye think to he moſt reaſonable In 
what Manner my good Intentions will be : 2 
eccived Time will ſhow. (However, "lam  M 
reparing u Ear Verſton for the Uſe 6 | 
oreigners, With whom 1 hope to meet 15 . 
ith a favourable e e 
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ſtrictly 
. mology 
no more than Natural; but we here uſe 
it ts ſignify the Knowledge of natural 
Things, that is, that Knowledge: which 
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of it, 


Ces. 


le Meaning of the Word Phyficks, and the Ma 
Oar of treating ſub dH, 
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8 leads us to the Reaſons and Cauſes of eve- 
>; = ty Effect which Nature produ 


I Phy/icks.or no; I ſhould not 
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But becauſe we muſt firſt ſtudy natural Philoſophy: 
Wpcfore we can be certain whether thete be any ſuch thing 
proceed in a proper 
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Chers,' or perhaps have not throughly examined what they 

have received by their own Senſes, or have impoſed upon 

themſelves by falſe Reaſoning; therefore we are not to 

think, that there is any great Advantage to be had from 

that Knowledge which is got by theſe Means: On the 

contrary, it may be very injurious, becauſe the Errors im- 
bibed in our tender Age, before we could make a right P 
Uſe of our Reaſon, may cauſe us to fall into ſtill greater Ml C 

Ones. 6 i: 8 a0 O08 1} IE ß 

4. That thy 4. Wherefore if we would proceed regularly, we muſt Ii 2 
e eee 75” lay aſide all our old Prejudices, and reject them as falſe; not 
that we are immediately to embrace the contrary Gpini- ) 
ons as true, but only ſo to diſpoſe our Minds, as to give n 
Credit only to thoſe Things which we have throughiy f thi 
examined; and to begin natural Philoſophy at the very Be- 

ginning. But ſeeing this is a very difficult Task, and it 

is hard to bring our ſelves to it, becauſe we eaſily per- 

ſwade our ſelves, that amongſt the Eri ors that have private- 

ly crept in, there have been alſo a, 2at many Truths, 

which ought by no means to be rejected; we will there- 

'* 4 fore go in the common Method, and retaining as ma- 

1 mp, of our antient Opinions as we can, we will endeay- 

7 our to lighten that Burden which cannot but be very heavy. 

And we muſt be very unreaſonable indeed, if we will not 

review our old Notions, and ſubmit them toa freſh Ex: 

_ amination, 7 9 „ 
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An Examination of the Notions that precede be 
Study of Natural Philoſophy. 4 


HE Notions which precede the Study of Natural 1. 7he , 
Philoſophy, may be reduced to two general Heads. , — ae 
For firſt, we know that there are Things really exiſting in way PL. | 
| the World; and from hence we think we know, at leaſt prehended © 
in part, what they are. Theſe two Conſiderations are prin- f, 
cipally to be attended to, that our propoſed Examination 
may be as univerſal as poſſible. Let us firſt ſee what Mo- 
tives there are to induce us to believe, that there are certain 
Things really exiſting in the World; and then let us ſee what 
Reaſon we have to believe them to be ſuch as we judge 
them to be. „„ 3 ee 
2. And to begin with our own ſelves; we know by ex- 2. How we 
perience, that we are capable of diverſe Thoughrs, which 1c 7.40 f 
cannot be in us, but they muſt be perceived. The Idea or own Bums 
of Exiſtence is one of theſe Thoughts; and our natural Rea- Hence. 
ſon teaches, that Nor hing can have no Properties, and that 
what thinks, muſt exiſt. Hence it is plain how we come 
by the Knowledge of our own Exiſtence. For every Man = „ 
muſt neceſſarily reaſon in this manner: Irhinłk; that which Pe. 
thinks muſt of neceſlity exiſt; therefore T exiſt. | SL F. ol 
A Man who comes to the Knowledge of his Exiſt- 3. That or 1 


% 
* 


ence in this manner, knows himſelf only to be ſomething 77 © hp; $ 
that exiſts, the Iaba of which does not include Extenſion ſooner than 4 
vate: in it. It is true, he may have an Idea of a Thing extended 2 | 1 
ruths, ! into Length, Breadth, and Height; but becaule this Idea fu cull di- 
hate does not at all include Thought in it, the Thing that thinks, flint Things 
1 and the Thing that is extended, are to be looked u a „ * 
deav- cw õo Things really different from each other; and there is b 
__ vo Reaſon hitherto for ſach a Perſon to think himſelf an Y 
11 net errended Thing And becauſe That which thinks, which 
Ex Ii in us, which we know before all other Things, which E 
ve imagine not to be extended, is what we call our Soul * 
Por Spirit, and That which we conceive to be extended in | "2 


Length, Breadth, and Height, and to which we imagine 4 
Thought does not belong, is what we call our Body; it is | 4 
Neiden, that our Soul or Spirit is known to us ſooner than . a 
JAP our Body. | „ 05 * 1 
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dee, (amongſt which our own is to be reckoned) it is certain 
the Eaiſtence we Cannot know that they exiſt, but by he different Ways 
_— of thoſe = of Knowledge which are in us; and in order to know if we 

5 a have made a right Uſeof them, we will here confider each 


by the lf J. The different Waysof Knowledge that are in us, may 
| nowing chat all be reduced to theſe Four: viz. Perception, Judgement, 


 Knowledzs ſimpie Idea which we have of Things, without affirming 


4 
. 
* 
3 
1 


 magination. Perception given to it. Thus when we hear the Word Tree, 


lation. 


„ — ROHAULT'; Sverem Part I. 
I. nus, 4. As to thoſe Bodies of which the World is compoſed, 


ec 


knowledee of 


compoſed, but of them diſtinctly. 


# 


uin . | Reafon, and Senſation. | 
4 6. By Perception is meant ſimple Apprehenſion, or the 


nne , r denying any thing concerning them; whether this Idea 
meant by Per. Taiſes any Image in our Minds, and ſo is called Imagination, 


ception or 1- or raifes no Image, and ſo has only the general Name of 


the Idea which we then form in our Minds, is an Imagina- 

tion; but when we ſpeak of a Thing which cannot be 
repreſented by any Image, as of Doubtfulzeſs; the Idea 

| which we then have, is only ſimple Perception. J 

„. Whatis 7. Fudgement is the joining or digoining of two Things by and 
meant by the Mind, when, according to the different manner of its Pro 


Jalgement. conceiving them, it affirms or denies the one or the other. Ot 
Thus when we ſay, that the Earth is round, we join toge- Can 
ther the two Things which we underſtand by the Words nor 
Earthand Roundneſs, and this is called Judgement: So alſo Wl Wh: 
when we fay that zhe Earth is not round, that is, disjoin WW 1 
thoſe Words; this is: alſo called Judgement. muc 
' 8, Whatis 8. Reaſon is a Judgement that depends upon a former ! 
meant byRea- Judgement. For Example: After I have judged, that mo Con 


Jon. even Number can be compounded of. five odd Numbers, and al- it! 
ſo, that the Number Twenty is an even Number, and thence 
_ conclude, that the Number Twenty cannot be divided into 
frve odd Numbers; this is called, Reaſoning. : 
9. Whatis 9. Senſation, is Touching, 'Smelling, Taſting, Hearing and 
meant bySen- Seeing. dS, oa „„ ns? 
10. Tt Per. 10. Firſt, it is evident, that the bare Perception of a Thing 
ception alone is not ſufficient to convince us that the Thing it ſelf exiſts ; 
FO . for Inſtance, becauſe I can conceive a Triangle, it does by 
rance of the no means from thence follow, that a Triangle exiſts. 
Exiſtence of 1x1. Iris certain alſo, that our Fudgement alone is not ſuf- 
Bj 492 ., ficient to convince us of the Exiſtence of any Thing. For 
does fudge- though we cannot help paſſing our Judgement upon many 
falh e „ Things; for Inſtance, That if teu Things be eus to a Third, 
wc of the Ex.. they are equal to each other; that if Equals he added to Equals; We: ca, 
Heute of their Sums will be equal, &c? notwithſtanding which, we 4. ar 
Ting! do not certainly know, that any Things that are equal or . 
n J wo „„ 
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unequal exiſt, and the Truth of our Judgement agrees only 
to the Things that may poſſibly exiſt. . =>. 1 = 
12. We may alſo reaſor PLONE IN ways; and. by 1 
e WE this means all the Mathematical Truths are diſcovered, ns chr 
h WE which are ſo different from one another, and from the =: chat any 
Principles from which they are deduced : But becauſe the Thing exits 
y Conſequences have a ſtrict Relation to the Antecedents, and ſelves. ret; 
1, can contain no more in them than they; and we have ale. 
| ready ſeen that our Judgement does not prove that any Thing 
ne Wl exiſts; it follows, that our e no more than 
ag his, that Things without us may poſſibly exiſt. 
ag 13. However, 1 there is one Exception to this Rule, and 13: The Ex- 
n, that is, God: For whoever has the Idea of Him, may by . bee 
of Wl Reaſon be aſſured of his Exiftence, if he be conſidered as ved6y Rea. 
ee, 2 Being every way perfect, and it Exiſtence be owned to fot. 
.be a Perfection. But I ſhall not here enter into the Particulars 
be Nof this Demonſtration; the Dignity of this Subject merits 
to be treated of particularly by it ſelf. © 5 
14. But ſince we are here ſpeaking only of natural Things, 14. That we 
by and our Ferception, Fudgement, and Reaſon alone do not ys Saco 
irs prove their Exiſtence, we muſt certainly have recourſe to ſes i prove, 


er. our Senſes before we can judge that they exiſt. And we 2 m_ 1 


I 


nor in what manner they prove it, unleſs we 

what we mean by Senſatiuu s. | 
15. Long Cuſtom makes us many times reaſon with ſo 15. The Way 

much eaſe and readineſs, that very often, Reaſon and Sep. . 
ation go together, when we think that Senſation only is Senſation is. 

concerned: Wherefore that we may not confound the one 

with the other, and ſo be led into Error, let us examine 

this Matter in other Perſons. Let us poſe a Man juſt 

born, and that he was in an extraordinary manner endued 


with 8 Judgement and Prudence of a grown Perſon; and, 


rſt define i 5 


that vi may examine only one Senſe at a time, let us ſup- 
pole rhat his Eyes are not yet open, and, that he is put 
into a Place, where there is no kind of Smell or Noiſe, 3 : 
16. Now inorder to find out what the Senſe of Feeling 16. Moc Bag 
is; let this Man's Arm be prick'd with a Needle. It is v. 
manifeſt, that he will feel the ſame ſort af Pain that we 4 


(af feel, when at any time we are pricked with a Needle, 
For Nbecauſe we ſuppoſe him to be ſuch a fort of a Man as we 
Nan | VVV : 

_ 1 There is one Exception,) How the | and ſubtle an Argument; that drawn 


Idea of God proves his Exiſtence. | from the Variety, Beauty, Order, and 
See Carteſ. Princip. Part. 1. Artic. | Diſpoſition of the Creation, does 
14. and Regis Metaphyſ. Lib. I.] much more fully and ſtrongly infer 4 
Part. I. Chap. 5. But this is too nice | God. Ow ooo 


cannor know whether our Se/z do ſafficiently provethis, an cnpe 
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are: Now abſtractedly from any Judgment or Reaſoning 
it is evident, that Sexſ27ion in this Man is nothing elſe, v 
+ bur the being affected with a certain Pain, which belongs w 
_ * to himſelf only. So that if any Perfon were fo weak as il th 
to believe, that a like Pain was in the Needle, we ſhould Bl & 
TCertainly know for all that, that it was not the very Pain an 
V Which the Man by Ser/a7:or felt. FFF 
15. That we 7. Let us make ſome Reflection here: In the Senſation 


ing, and no- NOW mentioned, there are four Things obſervable : Firſt, 
thing eg, A Man capable of Senſation: Secondly, A Needle, or the 
Object that raiſes the Senſation: Thirdly, The Action of 4 
Needle upon the Body, in which it produces ſome Change: 
Laſtly, The Effect of the Action of the Needle, aud of the 
Paſſion of the Body, namely, the Pricking, or the Pain. 
No ſince tis this Laſt only that is known, we muſt con- 
clude, that this Sezſation not being attended with any 
Judgement or Reaſon, is nothing elſe but a confuſed Per- 
ception ariſing from the new State of the Mind, which does 
not any way make known to us this new State, nor the 
external Object which cauſes it, and is the Occaſion of the 

Senſation. _ . E 
18. This Ex- 18. From what has been ſaid of that Pain which is cau- 


the 

2. a wal ſed by a Needle, it is eaſy to apprehend the ſame thing of s 
"Senſations of the other Sort of Senſations, ſuch as Feeling, Taſting, and Fe 
Feeling, Taſi- Smelling, For ſuppoſe the naked Arm of the forementi-MF not 
ing = men oned Perſon to be lightly touched with a Feather, o - 
e any other ſoft Thing; ſuppoſe a red-hot Coal, or a Piece cer 
wh 


Ice to be laid on any part of his Body; ſuppoſe a Drop of 
Wine poured on his Tongue, or a Ref, or any other. ſweet- 7 
ſmelling Thing pus to him; we can eaſily underſtand, that littl 
the Tickling, the Heat, the Cold, the Taſte, and the Smell we 


which this Man perceives, are all within himſelf, and be-: the! 
long to him in the ſame manner as the Pain did. ly K 

29. Ariftole 19. And ſince there is no Reaſon why we 05 think 
Lad good Rea. differently of the Senſations of Hearing and Seeing than 0 15 
—— the others, we may look upon it as certain, that Sound, and &c.) 
en and Paſ- Light, and Colours, are as much in us as Pain or Tickling — 


Jon werethe Wherefore we may ſay with Ariſtozle, 1 that all Senſation ii non 


28 E kind of Paſſion, and when we have any Senſation, what 
ever fort it be, we know very well what the Objects raiſq tha t 

5 in us, but we don't know what they are in themſelves. nes 
N . | 5 Jong 1 
Sound 


1. Sexy de Anima. Lib 2. cap. | ſome Change or Alteration made AF ac fir 
Fe Serijation confiſts in being put into | ns, and again, chap, 114 Senſation" ſome 


Motion, and is @ fort of Paſſion, as | a ſort of Paſſion. us, at 
was ſaid before; for there ſeems ta be . But 1 


0 


20. B 
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L. Chap. 2. of NATURA Purtozorny, 7 
2 20. But this is not the general Opinion of Mankind, 20. 4 . 
e, hq, on the contrary, are apt to think; that the Sound be £779 
gs which they hear, is in the Air, or in the ſounding Body as ..= 
1 they call it; ſo alſo that the Light and Colours which they > 


ſee, are in the Flame or the Tapeſtry which they look upon; 


in and the Reaſon of it is this, becauſe we do not feel 1 Sound, 
and Ligbt, and Colovrs within our ſelves, as we do Pain 

ion and Tickling, but aſcribe them to external Things; and be- 

it, ſides, the Colburs which we ſee, oftentimes ſeem to be 

the much bigger than our ſel ye. 5 

Fa 21. But to ſhow that theſe Reaſons are not of any 21. The c. 

3e: Weight, we need only conſider, that very. often we have — — 2 

zhe Bf a Perception of a Multitude of Things, which we think 1 Eape- 

ain. are without us, and are a great deal bigger than our ſelves, rimexes. 

on- ¶ when at the ſame time there really is nothing without us, „ 

any chat is the Cauſe of that Perceptig. N 1 

der- 22. Firſt, In Dreams we very often hear Sounds, and 23. I. Ee: 

loes lf ſee Colours, in the fame manner as if we were awake, and 

the we aſcribe thoſe Sounds and Colours to external Objects; 

the and we imagine thoſe Colours to be much larger than our 
ſelves; though there is indeed nothing without us, to which | 
they can truly be aſcribed. | 


23. Secondly, Perſons in a Phrenſie, or in a violent 23. II. Ex- 
Feveh ſee alſo Things without them, which really are Piment. 
F | . Ne 

24. Thirdly, We often hear a Ringing in our Ears, a a 24. III. Ex- 
certain Sound which we judge to be at a great diſtance, 29% 
when the Cauſe of it is very near us. 3 es 

25. Fourthly, A Candle, or any other ſmall Object, at a 27. IV. Ex- 
little diſtance, appears double toa Perſon in Drink; or if ?“ 9. 
we preſs the Corner of our Eye with our Finger; ſo that 
there will then appear to be two Objects, when we certain- 
ly know, that there really is but one. 


1. Sound, and Light, and Colours, I from an inviſible Alteration of the 0 


&c,) In order to account for theſe 
Prejudices, we may obſerve, 1. That 
Pain and Tickling do much more 
ſtrongly affe& us, and make a greater 
Changein the State of the Mind, than 
Sound, and Light, and. Colours; fo 
that they are ſooner and more eaſily 
taken notice of, and imagined to be- 
Jong to us, and to be in us. 2. When 
Sound, and Eight, and Colours, are 


ſmall Particles of the Body, that is, 
from a Cauſe at firſt unknown to us: 


look upon theſe as ſomething in us; 
till there appears to be 
without us, to which they may be 
aſcribed ; and after wards, when we 
do ſometimes experience, that they 
proceed from various external Things, 
we are ſtill apt to think, that they 


Therefore we are a long while uſed to 


ſomething 


made a firſt perceived, there is always | are not in thoſe external Things, but 
ſation ii ſomething before us, that acts upon | in our ſelves, becauſe we have been 

| us, and to which we aſcribe them: | uſed to think fo. DB 
Bat Fain and Tickling often ariſe . ; 
9. B B 4 286. fibh, 


= 


© ſomething re- l | 1 1 c 
_ markablein Conſideration; If they were there, it would follow, that up- 
ment. on putting a dark Body between the Eye and the Place where 


really in the Place which they ſeem to be in. 
periment, Glaſs Priſm, very bright, and exactly like the Colours 


25 ga 300. We muſt not here omit an Experiment of thoſe 
deinen. Petfons who have loſt any of their Limbs, an Arm, or 


| ah apr Senlations of many Things, which we cannot help think- 


Caftem of ing are without us, wa my really are not; and were 
Speaking, it not for the common Way 


. 24% wed S 
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27. There is 


this Experi- 


—— 


18. vi. re. 28. Sixthly, We ſee the Colours through a triangular 


they appear to be. FVV 
29. VII. Ex- 29. Ot this kind are the Experiments of Looking-Gla/- 


perimene. ſts and Mult el which repreſent Objects to us, 
where we are ſure they are not. A 


in the Rainbow; theſe we certainly know are not where 


2 Leg, who, many Months, and ſometimes many Years 

after they are cured, feel frequent Prickings, and other 
Senſations, which they cannot help judging to be with- 

out them, vrz. in thoſe Places where their Fingers or 
Toes would have been, if they had not been' cut off. 
This Judgement is evidently a Miſtake, it being certain, that 
this Senſation is within themſelves, and not where they 
V 5 

. 4 Dif. 31. This Experiment, together with all the foregoing 

ey which ONES, plainly ſhow, that we have within our ſelves the 


ay of Speaking, Which is the us 


4 8 3 Las 
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Chap,.2. of NaTvrai Prritozorny., 9 _ 
ſual Reaſon given, we ought-wholly to lay aſide that vuln· 
from our Infancy, viz. that they are without us. For 
(may any one fay)-as he who touches a Stick, has reaſon 
to believe, that the Stick is ſomething without him that 5 
8 touches it; ſo when any one ſays, that he ſees a Colour, | 
3ns A he has Reaſon to fay, that the Colour which he fees, is 

ſce WI ſomething different from him chat ſees ir, and belongs to 

= the Obie. EE oY _ + 
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8 ſerve, that all Lang do not afford equal Plenty of ? ad 
2 Words upon e ec. Thus for Example, in the 2 
Latin Tongue, the Word Animal is uſed to expreſs 

the Kind, under which the whole Species of Animals is 
contained; the Words Man and Horſe, are uſed to ſigni- 

fy thoſe Species; and the Words Peter and Paul, Buce- 

phalus and Bayard, to ſignify the Individuals of thoſe Spe- 

cies : But the Caſe is different in the preſent Subject; we 

uſe indeed in our Language the Word Senſation, by which 

we underſtand, in general, every Perception which we have 

by the means of Bodies; we have alſo the Words Feeling, 

Taſting, Smelling, and Hearing, to ſignify the particular Spe- 

cies of thoſe Senſations; but if we would deſcend to an | 
thing ſtill more particular; we then want Words, and are 47 
forced to make uſe of a general Name, with which we 
only joyn ſomeother Word, to determine its Signification : 
Whence it follows, that when we ſay, for Example, that 

wwe feel the Heat, or that we ſee the Colour, if we forbear 
Reaſoning about them, and attend only to the bare Sen- 
fation ; the Feeling ought no otherwiſe to be diſtinguiſhed * © 
from the Heat, nor the Seeing from the Colour, than in 

any Species, i the Genus is diſtinguiſhed from the Dif#- 

rence: For the Colour and the Heat are Senſations which 
belong to our own ſelves only, and are nothing more than 

our own Perceptions. | 
r 

many People are led into Error, by | 1s the ſame Thing as feeling Pain, or 

the Forms of ſpeaking; as when by | 7:ck/ing, which is the ſame as feels 
reaſon ot the Fewnels of Words, our | ing Tickling, are expreſſed by one 


Meaning cannot be expreſſed but by Word; we ſhould ealily apprehend, 
more Words than one; thus when we | that the Redneſs which we perceive 


roin lzy, that we ſee Redneſs, or feel Heat; | by our Sight, and the Hear which 
;oINg they ſo underſtand it, as it by one | we perceive by our Feeling, are no 


s the ll of theſe Words we intentled to ſigni · | more wichoutus, than the Pain which! 
aink- ty the Senſation ir ſelf, and by che | we feel when our Arm is pricked 
200 other, to ſignify ſomething without | with'a Needle; or the Tickling, when 
Were us, which is the Cauſe of that Sen- | it is touched ligutly wick a Feather. 
be u aon. Now if what we call ſeeing | + ot 3 
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beni that what we perceive ſimply by Sight, is w 
Bs Sight and ſelves; I would yet make appear the entire Conformity 


9 
37 
* 
1 
* 
a 


| 1 in ole 
* olly. e hep 
Feeling. there is betwixt. Seeing and Feeling. Let us conſider then, 

that when an Object of Feeling affects the Body but lightly, 


it raiſes in us indeed a real Senſation, but it is ſo weak 
| an one, that it is gone as ſoon as the Obje& ceaſes þ 


to touch the Organ of Senſation; ſo likewiſe, if the Ob- 
ject of Sight be weak, it is no ſooner remoyed from our 


„ Eyes, but we ceaſe to ſee it. And as an Object of Fel- 


ing, which ſtrikes us with a greater Force, excites: a Sen- 

fation, which remains after it is ſeparated from the Organ; 

in the ſame manner alſo, a very ſtrong Object of Sight, 
raiſes a bright Senſation, which continues for ſome time, 

though we do not look upon it, but turn our Head ano- 

ther way. Thus if any one looks full upon the Sun, and 
immediately goes into a dark Place, he will ſee the Sun 

a there, and ſome Sparklings of it. e IA 5 Ka, 7 
34- That we 34. From what has been ſaid concerning our Senſes, and 


e lac the Manner of Senſation, it is evident, that they make 


Heansef known to us only what is in us, and belongs to us; it is 


. Kyowledge, alſo as certain, that they are not alone ſufficient to prove 


im order to b 3 eee : 
omvincedthar to us, that any Thing at all exiſts without us which does 


Things exiſt not belong to us; and this having been already ſhown of 
every particular Means of Knowledge, we muſt neceſſarily, 
conclude, that we have made uſe of ſeveral of thoſe Means 

in order to be convinced that Things do exiſt without 


35. The Me- 35. The Method we ſeem to have 8 in, is this. 
. — we Firſt, Senſation: Next, weoblerve, That this Senſation is 
Fecces s. ſometimes in our own Power, and ſometimes not: Wherce 
we infer, that we our ſelves are not the ſole Cauſe of our 
- own Senſations ; that we contribute ſomething towards 
them, but not ſo much, but that we depend alſo upon ſome 
other Cauſe; and ſo we begin to ſee, that we do not exiſt 
alone, but that 1 there are many other Beings exiſting toge- 

ther with us in the World. N 
26. The Ex- 36. Whoever acknowledges this Truth, muſt confels, 
ifence of that he has been in an Error ſo long as he thought that the 


8 Exiſtence of Things without him was proved by his Sen- 
Sen 5, is L 
_ known 1. There are many other Beings, &c.) | Trath. We muſt acquieſce-in this; 
to ut princi- But even this does not ſeem ſuffici- | That God has not created us in ſuch 
pally Res- ently to demonſtrate, that corporeal a manner, that every Judgement which 
ſonag. Things exiſt: and indeed it does | we make of Things exiſting without 
not ſeem capable of a ſtrict Demon - | us, ſhould be inevitably talfe, See 
ration. See Malbranch. Annet, | Carteſ. Princip. part 2, Artic. 1. 
Chap. 10. Book. I. of his Search aſter - 
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„Chap. 2. of NATURAL Prurtogoruy. "ve + 

es; for all that theſe can do, is only to be the Occaſion of 
knowing them; and it is chiefly from Reaſoning that ve 
ty are aſſured of their Exiſtence. „ 
_ 37. In the ſame manner as we conclude from one ſin- 37. How we” 
Ys le Senſation, that one Thingexiſts; we conclude alſo from _— 4 2 
ak ifferent Sorts of Senſations, that there are different Things n ores of A 


es I exiſting ; all which, becauſe we imagine them to be ex- dies e,. 
b- rended in Length, Breadth, and Thickneſs? we call 5 
VVV „ e by 
el. 38. Amongſt theſe Bodies, there is one which we con- 28. How we 
n- ſider differently from the reſt, and are obliged, in a ſpeci- Ta | 
n; al manner, to look upon as our own; not only becaule it on. jon, 4 
bt, is always preſent with us, but alſo, becauſe, when any in Particular. 
ne, Ml Alteration. is made in it by other Things, it. cauſes certain 
o- Wl Senſations in us; and on the other hand, certain Thoughts 
nd in us, produce certain Alterations in that. Thus if I wi iy 
un to move my Arm, it is preſently moved; but if I wil 
to move another Body, that will not be put into motion 1 
and by my Will alone. e | | Ls 
39. We may further obſerye, that after the foregoing 39. Fe are 
Refleftions have convinced us that our Body is compo- f | 
ſed of many different Parts, ſome of which are the Or- a, e 
gans of Senſation ; the different Senſations we have, are Ting, 3 
no longer a certain Proof of the Exiſtence of a Number 8 e 
of Things without us: For there is juſt Reaſon to ſuſpect, have differens 
that the ſame Object may raiſe different Senſations in us, Sipde., 
by acting upon different Organs; and therefore though the 
Fire by affecting our Eyes when it is at a great diſtance, 
raiſes the Senſation ot Light; and when it is near, raiſes 
the Senſation of Heat by affectin pe Hands; yer we 
cannot from hence collect the Exiſtence of more than 
one Object. 1 | „ | 
40. There js another Miſtake contrary to this, which it is 40. 4 Pre 
eaſy to fall into, and therefore ought to be avoided. For, , is 
does it not ſeem reaſonable to determine with Aſſurance AE 
the Exiſtence of many Things, without any danger of be- Number of 
ing deceived, if in making uſe of but one Senſe, and em- 795% 
ploy ing it in but one manner only, it repreſents to us ma- 
ny Objects at the ſame time? Now that we may not be 
deceived here alſo, we ought to conſider the Medium 
through which the Action of the Object is tranſmitted; 
for Example, a multiplying Glaſs makes us ſee many Ob- 
jects at once, when there is only one that really affeas 
our by 5 Which ſhows, that here alſo we may be de- 
ceived, : . 


= 41. Theſe 


I U 


2 
6 «4 
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5 { „ A 
43 ROHAULT?'sSysTEM Part J. 
4. The by 41. Theſe two Qbſeryations teach us, that we ought 
ee not te judge raſhly, nor at firſt Sight, that a Number of 
- -whithwegive Things exiſt: Howeyer, after having taken all the Precau- 
tions requiſite, when we are once plainly and fully con- 
e, vinced of their Exiſtence, by means of the different Sen- 
ſiütions which they raiſe in us; we cannot help arguing from 
the Act to the Power, as Philoſophers tall it, which is 
= © very natural to all Perſons; and thence concluding, that 
= + _ thoſe Things have within them a Power to affect our 
= - | _ Senſes: And hence it is, that we give Names to thoſe 
©  *' Things, ſignifying ſuch different Powers. Thus a Body 
1 15 Which raiſes Heat in us, we call a hot Body; and the bare 
55 Power of raiſing this Senſation in us, we call the Heat of 


8 


3. A . 42. Whence it is plain, that they are deceived, who, be- 
. the fore they have ſtudied Philoſophy, underſtand theſe Words 
= * in a larger Senſe than was ſaid before; for example, 
. who, when we mention the Heat of the Fire, imagine 
1 . preſently that there is ſomething, I know not what, 
= 9 in the Fire, like that Heat which the Fire raiſes in us; 
1 bs for the giving of a mere Name only to a Thing unknown, 
* nt does not 25 make that Thing known to us. 

43; Another 43. They alſo deceive themſelves: as fooliſhly, though 


ale · to appearance, they are more acute, who, in order to 
prove that there is in the Fire ſomething, I know not what, 
ike that Heat which it excites in us, bid us go near it 
and try: Now, though we go near it a thouſand times, 
—x nay, though we were ſcorched by it, all that this de- 
= | monſtrates, is only what the Fire does to us, and not 
1 what it is in it ſelf. When we ſpeak therefore of the 
= Feat, or Cold, or Smells, or Sounds, or Light, or Colours of 
Bodies, to ſay, that they are really Things which are properly 
| „„ Objects of our Senſes, is a great Miſtake. For he who 
ſays this, muſt imagine, that we come to the Know- 
ledge of them by bare Senſation only, which is abſo: 
lutely falſe. e : Os 
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Chap. 3. of NATURAL PHILOSOPHY. 
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at HE Obſervation which we have now made, is of 1. .. 
ur - ſo great Importance, that it alone ſhows us the true 7 10 Prev oY 
ſe Method of Philoſophy on particular Subjects: For from Fa. 
dy hence we learn, that in order to find out what the Nature © ©, * 
re of any Thing is, we are to ſearch for ſome one Particular * | 4 
of Min it, that will account for all the Effects which Expert: 9 
5 ence ſhows us it is capable of producing. Thus, if we e 
de- would know what the Heat of the Fire is, we muſt en- = 
rds Ndeavour to find out ſome particular Thing, by means of 
le, ¶ which, it is capable of ucing in us that Sort of Tick- 
ine {Wing, or pleaſant agreeable Heat which we feel at a little 
: iunce from it; and that Sort of Pain, or ſcorching Heat, 

us; which we feel when we approach too near it; and the 
vn, ¶ ame Thing muſt alſo explain to us, how the Fire comes | 

| o rarify ſome Bodies, and to harden others, and to difſolve — 
gh others: In a word, it muſt explain all the Effects that Fire 'Y 
to produces. And in order to this, we are principally to ls, Aj 
hat, Nuard againſt any Prejudices we may have entertained con- 
r it Nrerning it; and not immediately to imagine, that there is 


1es, Wn the Fire the ſame kind of Heat, whether pleaſant r k 
de- {Wcorching, which we feel, when at a diſtance, or near to it. 9 55 1 


not For indeed, there is no more reaſon to attribute ſuch ſort 
the pf Heat to the Fire, than there is to aſcribe the ſame 
s of Wort of Pain to the Needle, which we feel when we are 
erly Mprick'd by it; and as he would without all doubt be de- E nl 
vho Hreived, who ſhould aſcribe the ſame Pain that we feel to 2 
ow- he Needle; and would after this, labour to no purpoſe,  _ 
bſo: In trying to find out the Nature of it; ſo likewiſe would e 
de in vain, after having aſcribed to the Fire that ſort 
df Heat which we our ſelves feel upon that Occaſion, to 
attempt pong nec. to explain the Nature of Fire; 
or nothing ſolid can be built upon ſo bad a Foundation, 
othing bur Conjectures and Chimera s. 
2. What is now faid of Heat, may be applied to all 2. hen ear 
ther Things: And by this Rule, every Thing hereafter is pls wg 5 
o be examined. If that which we fix upon, to explain „o 
Is e particular Nature of any Thing, do not account clear- hen nt. 
IAP, and plainly for every Property of that Thing, or if ic 


evidently contradicted by any one Experiment; then — 4 
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fe ciiy agrees with all the Properties of the Thing, then 


„weite to look upon our Conjecture as falſe; but if it per- 
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we may eſteem it well grounded, and it may pals for ve- 
. %% c Tt Ro | _ 
| Sas 85 Thus we muſt content our ſelves for the moſt part, 
4% to find out how Things may be; without pretending to come 
bet with TO a certain Knowledge and Determination of what they 
Probability. really are; for there may poſſibly be different Cauſes ca- 


£3 ak 


Wt nt 7 of producing che ſame Effect, which we have no 
2 +" Neans / ⁰¹ð— ꝛm̃mꝛꝛ GG bot ef 
nne 4: Now as: he that undertakes to decypher a Letter, 
. finds out an Alphabet ſo much the more probable, as it 
anſwers to the Words with the feweſt Suppoſitions; ſo 
. we may affirm of that Conjecture concerning the Nature 
of any Thing, that it is the more probable, by how much 
the more ſimple it is, by how much the fewer Properties 
were had in view, and by how much the more Properties, 
different from each other, can be explained by it. Thus, 
for Example; if having taken notice only of four Pro- 
perties of a Thing, we form ſuch a Notion of it, that the 
Conjecture we make to explain them, will hold as ſtrong 
for twenty Properties which we find to be in it; it is cer- 
tain, that theſe are ſo many Proofs that our Conjecture 
is very good. ” ee ar ba 
5. Mens F. And indeed there may be ſo many; and ſo very dif- 
Conjetr#eis ferent Properties in the ſame Thing, that we ſhall find it 
33 very difficult to believe, that they can be explained two 
Trath. different ways. In which Caſe, our Conjecture is not 
only to be looked upon as highly probable, but we have 


g 


Reaſon to believe it to be the very Truth. . 
6. Weonght 6. Laſtly, To prevent any Scruples that may afterwards 
| Fol foo eafiy ariſe, we muſt conſider, that, if our Conjecture be other- 
« Emiefiwre Wile well grounded, it does not loſe its Probability, be- 
chor is well Cauſe we cannot upon the Spot explain by it a Property, 
_ which appears from ſome new Experiment, or which we 
did not before think of: For it is one Thing to know cer- 
- tainly, that a Conjecture is contrary to Experience; and 
another Thing,. not to ſee how it agrees to it; for though 
we do not at all ſee the Agreement, it does not from thence 
follow, that it is repugnant. And it may be, though we 
don't ſee it to Day, we may ſee it to Morrow; or others 
| who can ſee further than we, may at one time or other dif- 
Fort II. cover it. Thus, as we ſhall ſee * afterwards, Teleſcopes 


Of 14- which were not in uſe till our Days, have confirmed the 
. Hypotheſis of Copernicus, concerning the Motion of Venus and 


Mercury, which ſeemed not very well to agree with the dif- 
ferent Magnitude of Venus at different times. CHAP. 


1 . W N y P'S! . * 233 
Ann ( (((( n * e 
9 r R * . LIN — 8 R R 
R = i . ——. r eo 3 1 2 25 T «x * 
ee £64 $3 . rr Ms $ * 
7 1 A e 2 a — 7 ” s 
r 2 4 - 7 & 


. * 
p 7 r 
R 9 ll <A $M 1 
SR." Ps oe n 5 ö Y 
* vs ** n 1 2 3 E, 8 . . 4 p RE ö X 8 3 x 
, . : 2. : RY : 9 2 22 9 
1 F > * 1 x p £ 
I Y « 3 ' g - 2 i 
: 3 : 2 -ſ 3 Y ; : 
4 2 - . wn * 5 * * » 
i L * ' } 1 a 
1 = «© ; : Ng 
: EY + * * * * 8 7 
* . ** a . . L # y : . ; 
b WY Ly by ' 2 7 P 7 ; 2 * 41 13 * * Ge » © Mw ths 2 27 by ' 
* = $1." Fr * 
— 5 Y : 
© Ki 7 1 * 
1 1 8 9 


d . 
1 pus 
% * 4 1 P 
q 
5 * p 
* 1 + \ 
* Þ ** f * 
8 : 


2525 JP TIO ABD oY 

033060: 006063 0666% | 

„M On OE | 
CHAP. IV. 


. a Caution concerning Words, | "op 
- GIN CE we are accuſtotmed to connect our Thoughts 1. Thet we 
0 pyyith our Words, and oftentimes attend more to the 2 5 
Words than to the Things ſignified by them; that we x14an;ng wo 
r, may not for the future be led into Miſtake by Words, we 2 ander- 
it ſhall not make uſe of any here, nor have regard to any, 1 | 


whoſe Meaning we do not clearly underſtand. Where- 
fore in this Treatiſe we ſhall wholly neglect ſuch ſpecious 
Words as Antiperiſtaſis, Sympathy, Antipathy, a Deſire of 
ies | 0-07, Contrariety, and the like. And as we do not uſe 
es, them our ſelves, ſo we ſhall have no regard to them from 
as, others, unleſs they tell us, very clearly and diſtinctly, what 
3 * mean by them, and how we are to underſtand them. 
eſt therefore we ſhould fall into that Fault which we 
Ing condemn in others, we ſhall here define the Terms of Art, 
which, after the Example of moſt Philoſophers, we ſhall - 
make uſe of. wy | DE 


"WM 2. The Word Being fignifesonly that which is or exiſts; 2+ Whari 
gif. for that which does not exiſt, is indeed nothing. For if Zang. 8 
d it any Thing be to exiſt next Year, we may affirm, that at 


preſent it is nothing, and it is only the Idea which we 

have of it, that is any Thing. „„ „„ 
3. We underſtand by Subſtance here a Thing which we ' 3. What i 

onceive to ſubſiſt of it ſelf, independent of any other vent & 


ard created Thing: Thus a Piece of Wax is a Subſtance, be- . 
ber- Nrauſe we conceive it to ſubſiſt of itſelf, independent of 


any other created Thing. 


4. Obſerve here, that I don't ſay abſolutely, thata Sub- 4. Ther we 
[tance is a Thing which ſubſiſts of it ſelf; but that it is, ee 
Thing which we conceive to ſubſiſt of it ſelf, which I ſay cording b , 
on purpoſe to make this Definition of uſe. For though Laa of them, 
know very well, that our eg, cx. or Imaginations „ 
ay no Neceſſity upon the Things themſelves, yet they are 
neceſlary towards our juaking of them, becauſe we know 
Lhings from our Idea's only, and we ought always to judge 
iccording to our Thoughts. | . 
5. We call that a Mode, or Manner of Exiſting, or an 5. What ie 
Leiden, which we conceive neceſſarily to depend upon va, 7 
us aniſome Subſtance. Thus, becauſe we cannot poſſibly conn 


be dire the Rowndneſs of a Globule of Wax to ſubſiſt with- . 
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exiſting, or an Accident. = 22 


8. . 6. From whence it follows, that a Mode, or an Arci- 
E inf dent, cannot be transferred from that ꝗubſtance which is 

From one dab- the Subject of it, to any other Subſtance; for if it could. 

* 3:5 fo e it would not then have depended” entirely upon the firſt 
> * Subſtance when it was in it, which is abſuſde. 
;. mai, 7. By the 1 we mean that, by which a 
5 « Thing is denominated ſuch; Thus that in the Fire, what- 
%. ever it be; which has a Power to raiſe the Senſation of 

Heat in us, we call a Quality of rhe Fire, becauſe it is 

_ from this that the Fire is ſaid to be ho. 
8. Thar che 8. That which is to be feared here, and which hath 

word Salig Made ſome over- ſcrupulous Perſons wiſh that this Word 

| Pas not 44e- were never uſed, but wholly ſuppreſſed, is, that ſome Men 

- Signification, fooliſhly think, that they are very knowing, if they can 

_ bat 35 howe-, but apply this Word, and ſome other of the like Sort, to 

ad. expreſs a Thing which they do not at all underſtand. 

owever, I cannot agree to them, but think it ſufficient, 

if we do not uſe it in a bad Senſe. For it ſeems to me 

(as it did formerly to Ariſtotlèe) to be very properly uſed 

for that in general, whatever it be, which we conceive 

to belong to a Subject, and on the account of which, we 

give a particular Name to it. Thus, until we clearly and 


diſtinctly underſtand what the Heat of the Fire is, we may 
call it 2 Quality of the Fire. . 5 
9. The Words Vertue or Faculty, in any Subject, ſigui- 
fy in general, the Power which a Thing has to produce 
| ſome Effect in another Thing. Thus what we juſt now 
F called a Fat Y, upon this Account, that the Fire is from 


thence denominated hot; may alſo be called a Vertue of 

the Fire, if we conſider, that it is from zhis, though we 

| know not what it is, that the Fire can heat any Thing. 
10. 7/hat 10. The Eſſence of a Thing, is that which it principal- 
be Eſſence of ly is, or that which conſticutes the Nature of it, and by 
<P which it is what it is: Thus the Eſſence of a right- lined 
Triangle conſiſts in this, that it is a Figure terminated” by 
5 three right Lines. From whence it is evident, that al- 
lowing the Eſence of a Thing, is allowing the Thing it 
ſelf; and on the contrary, taking away the Eſſence, is ta- 

| king away the Thing ir elk. RUG 

11 Pert 11. We call that an eſſential Property of a Thing, which 
che eſſentia! we conceive ſo to belong to the Thing, that it is che 
Property neceſſary Conſequence of irs Eſſence: Thus, that any two 
. Sides together, are longer than the Third; and that the 
three Angles are equal to two right ones, , 

85 a | | that 
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hat belong to the Eſſence of a Triangle, 0 
belong to 1, that they are a neceſſary Conſequence o 
igure's being tertninated by three right Lines. So like- 

vile it is the eſſential Property of a right - angled Triangle, 

o have the Square of the &ide oppoſed to the right Angle, 
Equal to the Squares of the two other Sides; becauſe 

his ſo belongs to this Sort of Triangle, that it neceſſarily 
ollows from its being right-angled. .. DE. ac 


„ 


ithout it, and yet not ceaſed to have been what it was: 
Thus the Blackneſs in a Triangle is an Accident, becauſe i 
his Colour is not neceſſary to a Triangle; and it maß 

de not Black without ceaſing to be a Triangle. 


ot, we call Generation; thus we ſay Fire is generated, gan gat. 
hen we ſee Fire where the Wood was before; ſo like- %.. 
iſe we ſay a Chicken is generated, when we ſeea Chicken 
n the room of an Egg. FCC 8 
14. When a Thing is deſtroyed, or ceaſes to be what 14. har is 
t was before, we call it Corfuprion ; thus we fay it is a Femme: 
orruption of the Wood, when we. ſee. the Wood nolon- 
ger, but only the Fire in the Place of it; And inthe fame. 

anner we ſay an Egg is corrupted, when we ſee the Egg 
o longer, but a Chicken in its Place. ee | 
15. A Thing is ſaid to be altered, when it has under- 15. What is 


; g ; ; Word Alte- 
ot to know it again, or to have a new Name given to tien: 


t: Thus when a Piece of Iron, which was before cold, 

made hot, it is ſaid to be altered; for this Change is not 

0 great, but we know it to be Iron ſtill, and do not 

ive a new Name to it. We muſt take particular Notice 

dere, that the Alteration muſt make but a moderate 

hange; for if it be ſo great, that we cannot know the 

hing thus changed, we do not then ſay that it is a/tered, 
"6. en ted "EL | „ Think Tn : 2 | 
16. By the firſt Principles of natu ings, we under= 16. Tr i 
tand, that which is 6c, and moſt {imple in them, or that 5 
f which they are originally compoſed, and beyond which 54 of nate 
ey cannot be reduced. Thus, the firſt Principles of a * Timge 
hicken, are thoſe Things which are united together to 
ompoſe a Chicken, and which are fo ſimple, that they : 
hemſelves are void of all Compoſition. "OL - 


* 
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C 5 17. Now 
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12. We call that an accidental Property of a Thing, or 12, What 
n general an Accident, which we do not think neceſſary . accidenrat 15 
o it; or which ſo belongs to it, that it might have been Thing 2. _ 


13. The Production of Something which befare-was 13. Whatis 
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zone ſome Change, but not ſo great a Change as for us 1 ty the 


delia they ſhould paſs for Things very ſublime, as ſome Philo 
nn tbe Defini- 
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27. That the \ 17, Nom I do not pretend that the foregoing Defini- 
forementiones tions contain any fecret Things in them, nor do I deſign 


_ #s contained ſophers have done; but on the contrary;*my principal De- 


u in laying them down here, was no other than to ex- 
ain the Meaning of the Terms which I have defined ſo 
diſtinctly, that no one might be deceived, in putting any 
, other Senſe upon them more enlarged or reſtrained; and 
do do it in ſuch a manner, that no Fictions might be 

; made out of them. ms | 
19. AConti: 18. I ſhall here add one Caution about Words, and i 
en about the is this, That though thoſe which we call Nouns ſubſtantiv 
Meaning were invented to fignify Subſtances; and Aajecti ves and 
panics, Verbs properly ſignify only Qualities or Modes, or Man. 
ners of exiſting or acting; yet there are a great many 


Words, which in Grammar paſs for Nouns ſubſtantive; 

_ whoſe Signification is the fame as that of Verbs. Thu t 

_. When we ſay that 2 Walk is wholeſome, we mean no more a: 
than that it is wholeſome to walt. we 


19. As Er- 19. For want of attending to this Rule, the Generali 
rowr ariſing of young Men, when they begin to ſtudy, take the Thing 
gore ms f ſignified by theſe Sort of Nouns ſubſtantives, to be rei 
hereto, _— and imagine them to have a particular Exiſtence 

RT and by this Means fill che World with Scholaſtict EntitieWurte 
and rational Entities, which they are many times ſo 
ſeſſed with, that they become 3 all their Lives after ¶ cei: 


— 
ff. 
The principal Axioms of Natural Philofoph Jy. 45 


T5 Fun. A F T E R having explained the principal Terms mad 
Aalen of na- A uſe of in od Philoſophy; [ſhall no lay dow! 5 
— Fhilaſo- ſome important Traths, which are ſelf-evident, and which 4 
deing the Foundation of all Philoſophical Truths, are con 
ſegquently the principal Axioms of Philoſophy. 
2. Am 1. 2. The firſt is; that Nor hing, or that which has no E 
| iſterce, has no Properties, Thus we cannot ſay that Ne 
thing is hot, or cold, can be divided, or has Parts, G. 
Therefore where we know there is any Property, what ont, 
ever it be, there we may affirm, that there is ſome Thing be ſe 
ſome real Being. | 15 5 ; 
| ; 3. K. 
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3. Seconaly; Ir v 

of « all Nag, 3 or that mere Nothing can become any 
This Aviom is a neceſſary Conſequence of the 

— * one, and proves it ſelf to them who grant bar. 

For if Nothing can be made Something, it would follow, 

contrary to the preceeding Axiom, that Nothing has ſome 

Property: Which is abſurd. 

4. When I ſaid hat it is impoſſible i for Something to be © Sth 
made of Nothing, 1 expreſſly added the Word Abſolute, Fog . 4 
becauſe I do not at all doubt, any more than any other 2 TI 
Perſon, that a Thing may be made out of what has no- e of Ne- 
thing of that Thing in 5 or to ſpeak more clearly, may es 
be made out of that which is not that Thing. hus for 
Example: No one can doubt, but that Bread may be 
made of Water and Meal, which are not yet Bread. 

$- Thirdly; No Thing or 5 


lated ; tht #, > jo oe eaſe wh 7 at there ſhallremain nothing 
at all hen any yo, Fairy diſappears, 
we ea Se ehend, a copies the Thing that it 


was, in order to become ſome new Thing: Thus we ea- 
ſily apprehend, that Corn ceaſes to be Corn, in order to 
become Meal, and that every Part of the Meal may be 
{till divided into other Parts, ſo ſmall that they may be 
utterly imperceptible; but how that which is Something, 
can 3 abſolutely N othing, this is utterly rl 
ceivable 


is ſo generally allowed by all the World, that the dulleſt 
of all, are led to admire certain Effects, for that very 
Reaſon, becauſe they are perſwaded that they proceed 
from a Cauſe, and that this Cauſe is wholly unknown to 
hem. If this was not a very true Axiom, we ſhould not 
ſo much wonder at that moſt known Property of a Load- 
ſtone for Example; but reſt ſatisfied, with knowing only 
hat the Iron does really approach the Loadſtone, without 
m 20 any Thing further. 


** 9 onr ſelves are not ihe Cauſe of any Effect, it 
muſt neceſſarily depend upon ſome other Cauſe. Thus, if I 
now certainly, that a particular Effect which is within 
y own ſelf, does not depend upon me; I certainly con- 
lude, that it depends upon ſome other Cauſe. 


ontinue in that State in which it is. Thus, if any Thing 
be ſquare, it will continue always ſquare, and will never 


of its own ſelf become round, NH of anyother Figure. This 


Chap. * 7 Natvzas Filth e 
offi that Something ſhould be made 3 d u. 


ance can be wholly annibi- f. Acian III. 


6. Fourthly ; ; Every Efedt preſuppoſes ſome Cauſe. This 6. 4 bm lv. 


hich is a Conſequence of the foregoing 7. . Axiom v. 


8. Sixthly, Every Thing, as much as it can, endeavours to 8.4xiom vI. 
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B is whatothers mean, when they ſay, that Nothing tende to 


 faywthat there 
which God | 
unos , ſuch a Thing is not of the Number of thoſe Things which 
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the deſtroying of it ſelf. e 
9. Auim VII. 9. From whence it follows, Seventhly; That every Al. fin 
tderation is made by ſome external Cauſe. Thus if we ſee a 
Flower in a Garden very freſh in the Morning, and in the Wh: 
Evening find it withered ; weconclude, that either the Sun, 
or the Wind, or perhaps ſome Perſons roughly handling of 
it, have cauſed this Change, and though we could not at 
all gueſs what it was that had made this Change; yet we 

OR ſhould aſcribe it to ſome Cauſe.  ' 
10. Axim 10. Eighthly; Every Alteration is always proportio- 
VIII. mable to the Force of the Agent which cauſes it. So that 
the Thing which is altered continues, as much as it, can, 
in its firſt State. Thus if a Body, which moves ſlowly, 
comes upon another Body at reft, and puſhes it before it, 
we cannot think that it can move this latter Body * ſwifter 

than it goes it ſelf. „ͤöͥͤOW˙ͤ˙aQ ö ES» 

11. That It. There are yet more Axioms which I ſhall afterwards 
there are m draw many Concluſions from; but becauſe they are not 


. ſo general as theſe, I ſhall content my ſelf with men- 
5 2 them, when I have occaſion to make uſe of 
. 1655 [gs 


12. That 12. But before we proceed any further; as my De- 
lrg ao , ſign is to treat of natural Things, and to explain as well 
of in their the Cauſes by the Effects, as the Effects by the Cauſes; 

rata, that I may not go beyond the Limits of my Subject, but 
_ contain my ſelf within the Bounds of the Science I treat 
of; I expreſſly declare, that my Deſign is to conſider 
Things in their ordinary and natural State, and that I pre- 
tend not to ſay, or determine, what they are, or may be, 
in ar extraordinary or preternatural State: Becauſe, I think, 
it is great Raſhneſs to undertake to determine, how far 
the Power of God can extend it ſelf, whom I acknow- 
ledge to be the Author of every Thing in the World, 
and who, I believe, can make a Multitude of Things 

above the Capacity of humane Underſtanding. 
19. That we 13. Wheretore I will never venture to affirm, that 
ongh; not to there is any Thing impoſſible with God; and inſtead of 
is any Thing 23 in ſuch a manner, which is too common amongſt 
hiloſophers, I will content my ſelf, with only ſaying, that 


I know He can do. 


1. Swifter than it goes it ſelf.) Un- I as an Addition of new Force, Set 
leſs it be endued with an el/a/tick | below, Chap. xi. Art. 6. 
Force, which is to be underſtood | © | ES 


6 


14 And 
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it: From -whence be. concludes, that there are three 
Principles of natural Things, Privation, Matter, and 
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2 4. That Pri- 4. But by making Privation 2 Principle, the Word i 
2 Principle becomes ambiguous, and quite another Mean- e 
. Pring- ing is given to it, than when we ſaid of Matter and Form, ¶ Nire 
„ that they were the Principles of natural Things; for it iN 

= CES certain, that Privation is not at all a * nor does it go 
4 do the Compoſition of any Thing. Of 
* So" if - 5.- Beſides there is noReaſon to make a - My <! 


7 "Principles, tery of this Word Privation; ; for there is no 1 butt 
vin. Matter knows what it ny; and fince it is of no uſe to explain 


= \ SE _ —_— mg 
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i * and Form. natural Things by, we conclude, that there are but two 5 
3 | Principles of natural Things, viz. Matter, and Form. ar 
C. ii, 6, But we have not yet mate any great Advances in 


= Sul, u. the Knowledge of the Things of Nature: For, He is ve ot 

Aueiad ry far from underſtanding the Nature of Fire, who know 

— whar Marte only thus much, that Masrer is — to the Compo er 
abel n fition of it, chat is, it has 3 , we know not whe: 

in common withother Thin that a Form is alſo ne 

ceſſary to it; that is, another aging, we know not what 

which gives that particular Exiſtence to the Fire; for, 1 


was obſerved before, a Thing that is unknown, does not mir 
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become known, by giving a Name to it; we muſt ther 4 

« fore conſider more diſtinctly, what Matter and Form par bel 

ow | ticularly are. We will begin with Matter, and try to find Pot 

= out what that is, which we call we don't e which but 
=” | is common to all the Thing in Nature. * 
1 Por 

5 LETS 5 
BB | Cc H A P. VIL pert 
1 : ; A part 
| . con 
of Matter. | 8 

1. The Me- 8 f N CE there are but three Particulars neceſſary o iz 
pere Underſtanding of any Thing, viz. its Eſſen 6 
Denis Properties, and its Accidents; that we may compreben i 1 
= fully what Marter is, we muſt diſtinctly explain what t, ne 
ww Elſence of it conſiſts in; what the Properties of it are; ner 
= what Acriabnts it is capable of; in order to which, wif? 
—_ have no more to do, but to examine all that we conceim O © 
5 any way to e bor material Things, conſidered as m delt 
. terial, that is, to belong to Matter; and then exactly i det. 


* : viinguiſh its ns from its Properties, and Accident bin! 
3 | 2. Noi ap 
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hap. 7. of Nartv RAL "PrrLoSopny, 1 
2. Now according to this Method, if we conſider, that 2. The Atci- 
hough we do not perfectly underſtand what Hardneſs, La- b which 


vidity, Hear, Cold, Heavineſs, Lightaeſs, Taſte, Smell, Sound, Wt," 


ord ght. Colours Tranſparency, Opacity, and the like, are; 
an. Fer we underſtand e of them, to know, chat they 


re none of them inſeparable from Matter, that is, it may 
exiſt without any of them, (for we ſee that ſome materi- | 
zl Things are without Hardneſs, ſome without Liquidity, | 
ome without Heat, and ſome without Cold, and fo of the | 
eſt,) wherefore we ſay, that the Eſſence of Matter does ww 
not conſiſt in any of theſe Things, but that theſe are ac- 
idental only. 5 . ba | | 
3. But when we conſider Matter as extended into Length, 3. That K... 
Breadth, and Thickneſs; as having Parts, and thoſe Parts Wee, . „ 
aving ſome Figure, and that they are impenetrable, we do 7, lar. 
not judge in the ſame manner of theſe, nor think them F 
mere Accidents of Matter. For, as to Extenſion; it is | 8 
ertain, that we cannot ſeparate the Idea of that, from | | 1 
any Matter whatſoever; becauſe if ne on does not go 
along with it, we immediately loſe the I i 


2 
the ſame manner as the Idea of a Triangle vaniſhes, if | 2 
we ceaſe to have in our Minds the Image of a Figure ter- 4 
minated by three Lines. $5: g i 

4. As to the Parts of Matter; we apprehend them to 4. 1 bare 
belong to it ſo neceſſarily, that we cannot imagine any Pie is nee 
Portion of it ſo ſmall, be it rhe ſmalleſt we can conceive, ee 6% 1 
but that if it be upon a plain Superficies, we muſt i 
think at the ſame time, that it touches it in one | "0 
Part, and does not touch it in another ; thar is, this ſmall 
Portion of Matter, conſiſts of Parts. 6. 

5. With reſpect to Figures; though it be nothing elſe 5. Tuer Fi. 
but the Diſpoſition of the extreme == of a Body, and ge now. 
perhaps we cannot determine the particular Figure of a Matter. 25 
particular Body; it is however manifeſt, that we cannot 
conceive any Body, be it ever ſo great, or ever ſo ſmall, | 
but at the ſame time we conceive it to have ſome Ls 
6. Laſtly, With regard to Inpenetrability; ſince a cer- 6. That un- 
tain —— of 2 — ſuppoſe a cubic Fast, has all that f, t n 
is neceſſary to ſuch a Magnitude, we cannot conceive how cidene of 
another cubic Foot can be added to it, without making tr. 
two cubic Feet: For ſuppoſe any one would reduce them 
to one cubic Foot by Penetration, this would not be ſo I 
much reducing them to one cubic Foot, as it would be | 
deſtroying the firſt Suppoſition ; whence we are led to : | 
think, that the Parts of [+ — are in the own Nature . [of 
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5 07 E. 7. Now this be 
| —_— — wiſubility, Figure, and Impe 
Matter. © Properties of Matter, becauſe they always go along with 


„nee 9. If it ſhould be here objected; That God could make 


5 2 nor any Man living, can underſtand what it is; we can 
ecke the Eſ. make no other Anſwer, but only this; that God, being I 
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o; we muſt ſay, that Exrenſun, Di- 


Inpenetrabiliey, are, at leaſt, eſſential 


it, and cannot be ſeparated from it; and theſe being all 


that we conceive to belapg to Matter neceſſarily, for we h 
know of nothing more, We are aſſured, that the Eſſence lic 
of Matter conſiſts in one of theſe. ſh 


8. And becauſe we conceive Extenſion before the other it 
without firſt ſuppoſing Eutenſiun, 1 we ought to think 8 
e is that in nch the Eſſence of Matter : 
conſiſts. | | hoy 


natzra! Phi- Something to be the Eſſence of Matter, which neither we, 


ſence and e. Lord of all Things, might create them according to hill ter 


Jential P ; a 
* oF own Will; for we do not pretend to determine by our at 


— N % Reaſon, that which Reaſon cannot come at. Wherefore 
e, leaving ſuch Sort of Queſtions to be treated of by thoſe,l ter 
who are of a higher Profeſſion than that of mere natural zen 
Philoſophy, and who carry their Views far beyond what car 
Reaſon can do; we ſhall contain our ſelves within the am 
Limits which zhaz preſcribes, without invading the Ter- a F 
ritories of others; and conclude from that Knowledge of 
which we have by Reaſon, that the Eſſence of Matter con the 
ſiſts in Extenſion, becauſe that is what we firſt perceive tha 
nin it, and from which every Property of Matter is derived; wil 
and upon which it dependdss. 5 
1. We onght to think Extenſi- | feſtly low, may be more truly called il ſay 
en, &c.) It does no more ſeem: to | the Eſſence of Matter. ; con 
follow from hence; that, becauſe we But further; if Extenſion were tue 
conceive Extenſion before any other | Eflence of Matter, and ſo Matter Par 
Properties of Matter, and that choſe | the ſame as Space it ſelf; it would mo! 
Properties can't be conceived to ex- follow, that Matter 1s infinite, an 
iſt, without firſt conceiving Extenſi- | neceſſarily eternal, and could nei. 
on; therefore Extenſion is the El- ther have been created, nor be redu- il Spe 
ſence of Matter ; thanit follows from | ced to nothing; which, is very ab⸗ . 
dence, that Exiftence is conceived be- | ſurd. Beſide ; it evidently appears 2 
fore all other Properties of Matter, from Gravity, as ſhall be after warn Op 
and therefore Exiſtence is the Eſſence explained, and from the Motion d we 
of Matter. But fince Extenſion is a, Comets, and from the Vibrations Bl +: 
more general Word, and compre- of Pendulums, that Space it ſelf vil 
_  hends more under it than material not Matter. Wherefore not Exten- whe 
Re Things, it ſhould ſeem, that that im- ſien, but ſolid Extenſion, impenerre- BW Anc 
denetrable Solidity which belongs to | ble, which is endued with a Power of wh 
Au Matter, and to Matter only, and | reſiſting, may (as was before ſaid) be WII 
from which all ics Properties mani- | moretrulycalled the Eſſence of Matter Wi Exi 
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Chap.7, of NATUIAL Purrosorny. | 18 
10. Further, that we may carry our Knowledge as far 10. Thar Ea 
as the Light of Nature w ler us contider that r . 
the Idea of Extenſion is ſo far from depending upon any © © 
created Thing, that we can icarce get it out of our 
we Minds, when we try to imagine Nothing, which we be- . 
ce lieve was before the Creation of the World; which 1 
| ſhows that it does not depend 5 created Things, that 
it is not a Conſequence nor a Property of them, much 
leſs is it an Accident or Mode of exiſting, but a true 
Subſtance. e m_ 
11. It is generally believed, that this is very different 11. Thar hr 
from the Opinion of Ariſtotle, becauſe he ſays in his Me- een s 


taphyſicks, that Matter is not a Thing that can any way : parts , 


anſwer to Queſtions which relate to Eſſence, Quantity, or . of them, 5 
| f . | 2 « 5 . 4 
Quality; and indeed, that it is not a certain determinate themſelves © q 
Thing; This the Ariſtotelians, for the moſt part, ſo in- the Diſciples. 11 
terpret, that they would have us think that Matter is not & fore. 

at all extended, nor has any Exiſtence. | | 


— 


12. But Ariſtotle ſeems in this Place to ſpeak of Mat- 12. 7 
ter in general; for he expreſly diſtinguiſhes between Ex- —_ piper 9 
url zenſon and Quantity, as every one ought, becauſe we a 
vhat i can conceive the one without the other. Thus, for Ex- 5 „ 

well ample, a Surveyor of Land conceives at firſt Sight, that | 
a Field is extended, but he does not know the Quantity 


edge of it, till after he has meaſured ir. Now in this Senſe of 
co the Word Matter, there is no Inconſiſtency in ſaying, 
eiveßg that it may be extended, and yet not be any Thing that 
ved, will anſwer to thoſe Queſtions which Ariſtotle there enu- 
| merates ; for thoſe Queſtions are to be underſtood only of 
Matter under ſome particular Form: Thus we cannot 
callel N fay of Matter in general, that it is Hot or Cold, that it 
rewe contains a certain Number of Feet, or that it is ſuch a 
ane particular Thing, as Gold, or Wood, or Marble; any 
wou more than we can fay of an Animal in general, that 
7 — it is a Horſe, and not a Dog, or any other particular 7 
redu- Species. | EEE. 7 IF 


ry . Bur be this as it will, if Ariſtotle was not of this 13 Tharitis _ 
wad Opinion, as many of his Interpreters think he was not; , "rn; a * 
zon a we ſhall make no Difficulty in this Matter, to differ from ſo», ais 

For him; becauſe we do not goyern our {elves by Authority, % 
Beten when we endeayour to eſtabliſh Things upon Reaſon. we TN 7 
mene, And there ſeems to me no Reaſon to ſay, that Matter,  _ 

54) which is the common Subject of all Things, has it ſelf no 
att. Exiſtence ; for there is no Difference betwixt Non-Ex- 
iltence and Nothing, or having no Properties. 


% 


14 Some 


1  ROHAULT's Svsram 
AE 4. Some Ariſtotelians, who may be ſatisfied with this 


| Breadth, ond Extenſion in Length, Breadth and Thickneſs, a Sub- 


Mode. Thus, for Example, when we ſpeak of the Extenſion of 
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T, Anſwer, will perhaps find fault with me, becauſe I call 


Thickneſs, | ſtance, and not a mere Mode or Accident, as they do. 


2 Table, they underſtand that the Extenſion is a Made, 
and the Table the Subſtance of it. But it is eaſy to make 
appear, that this is a Miſtake ariſing from the Manner of 
Speaking, and is altogether as groſs, as it would be, in ſpeak- 
ing of the City of Rome, to imagine, that theſe were two 
different Things, one the Mode, and the other the Subſtance. 
But to clear all Difficulty in this Matter, we muſt ob- 
ferve, that it is of he Nature of a Subſtance to be able tb 
exiſt without its Mode; on the other hand, The Nature of 
a Mode is, not to be able ta exiſt without that Subſtance \ 
which it is the Mode. For it is evident, 1 that the whole n 
Extenſion of the Table can ſubſiſt without being a Table, Wi = 
but on the contrary, there can be no Table without Ex-. 
tenſion. Wherefore, ſo far ought we to be from ſaying, p 
that Extenſion is a Mode of which the Table is the Sub · 3 
ſtance, that we ought to ſay, on the contrary, that Ex- 
tenſion is the Subſtance, and the Form of the Table ** 


the Mode. — es 1 
15. UM bence 15. Laſtly, They who deny Extenſion to be the Eſſence ill: 


it it that na- 


ral Phil. Of Matter; cannot diſtinctly tell us what they mean by lf = 


phy has been Matter, nor in what its Eſſence conſiſts ; and they lay PI 


$1257 ſo down fo obſcure a Thing for a Principle, that it is im- er 
: ſſible to draw any Conſequence from it, that can en- K. 
1 our Minds, or ſerve to clear up any Truth Wl {- 
erefore we need not be ſurprized, that their Philo- e 
ſophy is ſo barren, and that it is not capable of explain - 
ing the ſmalleſt Effect in Nature. Let us now ſee if the 
ſame may be affirmed of the Principle which we haye 
maintained. 8 e 


I. That the whole Extenſion of the | ſarily be ſome Subſtance ſubſiſti ng un. 
Table, &c.) Yes, if neither the Table, | der the Form of the Table, which is it 
nor the Matter it ſelf, or Subſtance of | ſelf extended; which exrended Sub- 
the Table exiſted. This Inſtance | ſtance is not Extenſion it ſelf, but 
therefore does not prove, that Exten- | ſubfiſts in Extenſion or 

ſion is that Subſtance or Matter of | Space. 3 
the Table, but that there muſt neceſ- ] 
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BY Some Corollaria of the foregoing Notion. 

* FROM what we have now laid down concerning the . ,... f. 

calc. WI Eſſence of Matter, we infer in the firſt place, 1 ha impoſjitie 

two hat the Philoſophers call a Vacuum carmot poſſibly be : For ,- 
nce, by a Vacuum they mean a Space void of all Matter; but P = 


by Space (or Extenſion) we mean the ſame Thing as cal! 2 vacu- 
Matter; and to ask if there can be any Space without 9: 


1. That what Philoſaphers call 4 , projefile Bodies is infinitely diminiſh> 


ce Vacuum, &c.) This is conſiſtently e- ed, by the infinite Diviſion of the 
zhole nough faid by him, who affirms the | Parts of the Flu; (Princip. Book II. 
able, Eflence of Matter co be Extenſion : | Prop. 38. Coral. 2.) For on the com- 
But it is very evident from Gravity, trary, it is evident, that the Reſiſt- 
Ex- (which ſhall afterwards be briefly ex- ance can be bur a very little diminiſh- . = 
ying, plained) that there muſt not only be | ed, by the Diviſion of the Parts of the | . 
Sub- 2 Vacuum in Nature, but that it is | Fluid (Ibid: Prop. 40. Corol. 3.) For» 5 
the far greateſt Part. | the reſiſting Forces of all Fluids are 
t Ex- Beſides, a Vacuam, as Ifaid now, | very nearly as their Denſities. For why 
is demonſtrated from the Motion of | ſhould not the ſa me Quantity of Mat- 


Comets. For ſince the Comets are car- | ter, make the ſame Reſiſtance, whe- ' . + 
ried with a contmual Motion through | ther it be divided into a great many | 
lence the Heavenly Spaces, from every Part, | very ſmall Parts, or into a few large A 
in by and all VVays, and to all Parts (in | ones? Wherefore, if there were no 
| Orbits which cut the Orbits of the | Vacuum, it would follow, that a Bo- 
75 lay Planers tranſverſely every way) it is | dy moved in Air, or in a Place our 
s im- ¶ vident from thence, that the Heavenly | of which the Air isexhaufted, would 
Spaces, maſt be void of any ſenſible meet with as much Difficulty, as it 
Reſiſtance, and conſequently of any it were moved in Quick-ſilyer ; 
"ruth. ſenſible Matter. Newt. Optic. p. 310. | which is contrary to Experience, and 
Philo- See alſo the Notes on Part II. # Jan therefore it is evident, that there is 2 
s 25» 26, | Vacnam in Nature, and (as was ſaid be- 
plain-WN This is ill further evident from | fore) that itis much the greareſt Part. 
if the che Vibrations of Pendu/ams, for they Since therefore the Eſſence of 
bpave ! weer with no Reſiſtance in Spaces, Matter does not conſiſt in Extenſion, 
5 out of which the Air is exhauſted; but in impenetrable Solidity, we muſt 
* wherefore it is plain, here is no ſen- | ſay, that tbe whole World is made 
| hble Matter in thoſe Spaces, nor in | up of ſolid Bodies which move in a 
ing un the occult Pores of the. Bodies them- | Ya.num. And we need not fear, that 
Nick isn ſelves. The Fiction of Cartes, that | the Phznomena of Nature ſhould nor 
led Sub- te Smzaineſs of bis ſubtil Matter is the | be ſo well explained thereby; for the 
Cf, bu Reaſon why the Reſiſtance is inſenſi. | Explication of choſe Phenomena 
edle, for a ſmall Body ſtriking againſt which feem chiefly to depend upon 
2 large one, cannot move it in the | a Plenam, viz. The Barometers, the 
leaſt, nor hinder its Motion, but is | Flux and Reflux of the Seas the Ho- | 
teflected with the Whole of its own | tion of the Stars, and f Light, theſe 5 
Motion; this is very weak, and con- | can be more eaſily and fully explain- 
trary both to Reaſon and Experience. | ed upon other Principles (as ſhall be 
For the famous Sir Iſaac Newton has | ſhown hereafter;) but as to the other 
demonſtrated, that the Den/ity of fia - Phznomena of Nature, which de- 2 
id Mediums is pretty nearly in propor- | pend upon Caules not ſo general, the + th : 
tion to their Reſiſtance (Opt. p. 311.) | Explication of them is the ſame in | 


H AP and that they are very much miſta- | our Syſtem as in thatof cartes. 5 
> Matter, 


ken, who think that the Reſiſtance of 
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Matter, is the ſameastoask, if there can be any Matter with- 
= . out Matter, which is a manifeſt Contradiction. And it fig- 


_—— - nifies nothing to ſay, thar we can conceive a Space, in 
. | which we ſuppoſe there is no Light, Colour, Hardneſs, 


1 Heat, Weight, in a Word, in which we ſuppoſe there is 
F not any one Qualiey that we can imagine; for when 
this is done, and all theſe Things denied of Extenſion, 


it is the Accidents only that are taken away from the 
Thing, whoſe real Eſſence is at the ſame time ſuppoſed. 

C 2. What the 2. And here we ſhall not trouble our ſelves to give an 
3 Conſequence Anſwer to any one who ſhould put the following Queſtion 
E 7 | 1; ae to us ; Whether God could not by his Omnipotence 
=_ annibilate the make a Vacuum, by annihilating all the Air in a Room, 
i ir in + and hindring any more from coming in its Place? For, as 
=_— we ſaid before, it does not belong to us determine how 
__ far the Power of God can extend it ſelf. But if the Que- 
"7 | ſtion be a little altered, and we be only asked, what ave 
= conceive would follow, if God ſhould annihilate all the Air 
YH in a Room, and not ſuffer any other to enter in its Place? 
* We ſhould return for Anſwer, (not concerning our ſelves 


with what would come to paſs without the Room, ) that 
the Walls would approach one another ſo near, that there 

would remain no Space betwixt them. 3 
3. That the 3. Perhaps it may be urged by ſome, that the Walls of 
Diſpofition of a Room exiſt independent of what is contained between 
the Wals.in them, and conſequently that they might continue in the 
Room dipend State they were, without approaching one another, though 
upon the Ex- what is between them were annihilated. To which | 
renfon of the anſwer; that it is very true, that the Exiſtence of the 
is containes Walls does not depend upon what is contained between 
bermeen them. them; but the State they are in, or the Diſpoſition of 
them, in order to compoſe a Room, this depends upon 
Extention, or ſome Matter which is between them, and 
conſequently, this Extenſion cannot be deſtroyed with: 
out deſtroying the Diſpoſition which the Walls were in 

| before, though not the Walls themſelves. < 3&2 
„ Wiat is 4. Secondly, We are to underſtand that internal Place, 
"a f or the Space which any Body poſſeſſes, 1 does not at all differ 
= LY, from the Body it ſelf. And therefore when we ſay a 
_ Body changes its Place, we mean its external Place, that 
. : is, with regard to the Superficies of other Bodies with which 
it is ſurrounded, to the different Parts of which, it may be 

differently applied. e 


U 


t. Does not at all differ, &c.) | of the Phænomena of Mature. For | 
This indeed is not true; but it makes the true Definition of Place. See f the 
no difference as to the Explication i the Noves on Chap. x. Art. 3. | 
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th- 5. Thirdly, When a Body appears to take up more 5. How, Be 


er to be added to it, which is what we call Rarefactium, Jeſed. -- 


fs, ive conclude 1 that ſome very ſubtile Matter has en- 
> 15 ered into it, and diſtended its Parts. Sa likewiſe, when 


den Body appears to take up leſs Room than it did before, 
ON, ichout our perceiving any thing to be taken from it, 

the hich is what we call Condenſation, it is our Opinion, 
d. hat ſome imperceptible Matter is gone out of its Pores, 
an 


and that by this means its Parts ee, nearer to each 
ther. For ſince Extenſion and M 


ICC hing; we cannot conceive that a Body ſhould appear 

mM, ¶ more or leſs extended, let the Manner be what it will, 
but that it muſt have more or leſs Matter. : 

OW 6. And this does not hinder, but that we may ſay with 6. Ia what 
ue- B1riſtorle, that a rare Body is that, which has but a little rec = for 
we Matter, and poſſeſſes a large Space, and a denſe Body, is char 4 rare- 
Air hat which poſſeſſes a ſmall Space, and has a great deal H*4 Bow ce 
ce? f Matter; or, which is the ſame Thing, that a rarefy'd 74;ay, ind a 
Ives ody does not acquire any new Matter, nor a conden- condenſed Bo- 


ed Body loſe any of its own. For this imperceptible %%%. 1. 
Matter which we ſpeak of, ought to be conſidered as a h 
hing that is foreign, and which does not at all belong to 
he Body it enters into, or comes out of, when it is ra- 
efyed or condenſed. Thus when Paſte is turned into 


the read, it is rarefyed before, and while it is baking, yet 
ugh wc don't ſay, becauſe of this, that we have more Baal 
:h 1 han we had Paſte; thougb it is viſible, that a great deal 
the pf Air is got into thoſe large Spaces which we call zhe 


Eyes of the Bread; becauſe, what is thus got in, is not 


1 of hat we call Bread: So alſo when we preſs the Crumb 

pon pf the Bread in our Hand, and bring iv to a leſs Com- 

and Maſs; though we are ſure that a great deal of Air is 

ach: Wqueezed out of it, yet we don't fay that there is leſs 2 
e in ¶ Trumb than there was before; becauſe there remains yet 


Il that we call Crumb, and the Air which went out of 


» did not belong to it. res! | 
7. What we have now ſaid about Rarefaction, may be 7. Whencs 


ay 3 {bought perhaps hardly to agree with what we experi- {7,'.tb- © | 
that Wnce in a Cheſnut, which, when put upon the Fire, 4.7/5 «pm 
je durſts with a Noiſe; for it may perhaps be imagined, the Fire. 

2y | 3 


I. That ſome very ſubtile Matter, from a Plenum, but either from the 
c.) When any y is rarefyed, Liquidneſs, or from an elaſtick Force, 
is often very manifeſt, that its | or from Gravity and Preſſure, or 
; arts are diſtended by the Entrance | from fome accidental Motion in that 
See t the Air, or ſome more ſubtile | ſobtile Matter which enters into the 
atter. But this does not follow I Pores of the rarefyed Body. A 
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Room than it did before, without our . any Mat- 3 . 


atter are to us the ſane 


WF 3-6 b . 
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eeeaſe as it enters in, without breaki 
Noiſe. But this Difficulty is eaſily refolved, if we con- 
fider, that it is not the foreign Matter that enters in, and 
comes out of the Cheſnut, which is the immediate Cauſe 
of the Noiſe; but the more groſs Parts of the Cheſnut 
it (elf, which are torn in Pieces, and put in ſuch Motion, * by 
the ſubtile Matter which enters the Pores like ſo many 
little Wedges, that they break the Husk with a Noiſe. 
8. Fourthly, We conclude, 2 that the World is indefinite, 
at how great diſtance ſoever we ſet its Bounds, it 
is impoſſible for us not to imagine Extenſion to be ſtil 
beyond. Now Extenſion and Matter, being, as was faid 
before, the ſame Thing; we have no Notion of the 
but we can imagine it to be til 


2. That the 


Vporla is in- ec 
. becauſe 


to. That the 


eavens, and 
of the Bodies 
pon this 


World's being ſo big, 


That it is 
Pupaſſeble Wa 4 
that there 
ſhould be ma- 


ny FVorlds. 
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bigger. 


rather by the included Air, which is 
very much rarefyed by the Heat, and 
tears the Cheſnut in pieces. 

2. That the VVorld is indefinite, 
&c.) From the Hypotheſis of a Ple- 
nam, it muſt necellarily follow, that 
the World is really and truly infinite, 
nay, that it is uncreated and eternal, 
(as was ſaid before.) But ſince it is 
evident, that Extenſion may exiſt 
without Matter; whether the mate- 

rial World be infinite or no, ſuch is 


_ROHAULT's'Syarec | 


Aͤnnt the ſubtile Matter which enters through the Pore 
of the Husk of the Cheſnut, may come out with the ſame 


9. Fifthly, It is evident, that tho 
eaſon why there may not be many 
Earth, and capable of 3 many Animals, as that 
does; yet it is impoſſible 3 zh, 

World:; for this, in which we are, poſſeſſes all that Space 
which we are able to conceive. WO e 
10. Sixthly, Becauſe the Idea we have of the Extenſion 
Matter of the of the Heavens is the ſame as that of the Extenſion of 
Things here below, we ought to think 4 that they are 
the ſame Kind; and it is no Objection E eee this, to ſay, 


theShortnels of humane Underſtand- 
ing, that it cannat certainly be 


„„ 


A an - 1 TERM A 7 


or making an 


we can ſee no 
ies like to ou 


at there ſhould be man) 


arch, are that the Extenſion or Matter of the Heavens is brighter iy 

— and not ſo mutable as that of Things here below, becauſe en 

a this Difference regards only the Accidents of Matter, ani caſe 
not the Eſſence of it. | by ort 

: | 1. By the ſubtile Marter, bee.) Or known: Therefore it may very wehis | 


be called indefinite ſtill. 5 
» That there ſhould be man) 
VPorlds, &c.) It is evident, thi 
there may be many Earths like this 
Globe of ours; that there may alſo be 
many Syſtems of Stars and Planet 
diſperſed through the vaſt Immen- 
{ity of Space; but whether there bet 
Plenum or no, the whole Univert 
which may properly be called de 
4. That they are of the ſame Kink 
8c.) This is equally true, Whatever 
be the Eſſence of Matter. 


11. 140 


Gt XA Re), 


LEE. 


"es 11. Lafth, We cannot affirm, that a Veſſel filled | th 11 That vo. 3 oY 
ne cad 1 contains more Matter than if it were filled with 9, * 3 
uy ax, though it be heavier ; for Heavineſs is not eſſential gue/2aantiry 

.o Matter, but only Extenſion, which we fuppoſe to be I Matter. 

na equal in them both. 1 VV 

ule 12. That Notion alone which we have eſtabliſhed con- 14; yl 

t cerning the Eſſence of Matter, has been the only Princi- > + cu of 

by vie we have made uſe of, to anſwer all the foregoing Que- mate « 575 


ſtions with ſo much Eaſe; whence there is Room to be- %% me> 
. lieve, that we may with the ſame Eaſe give a ſatisfactory Truths. 
ite Anſwer to many more, if we reaſon in the ſame manner 
i bout any of its Properties: The firſt that offers it ſelf is : 


D;vifibility, which is the more copious, becauſe all its Va- 
riety of Figures depend upon it. OY | 


s abſolutely falſe, as ſhall be fully | Gravity. 


1. Contains more Matter, e. This come to diſcowſe of the Nature of 
demonſtrated afterwards when we | 


F 
Of the Diviſibility of Matter, « 


WHEN we confider a determinate Portion of Mat- 1. ThatMat- 
re 6 ter without Prejudice, and compare it with one 3 
Portions of Matter with which it is encompaſſed, we 
ly conceive that its particular Exiſtence is wholly inde- 
pendent of thoſe that are near it, and that it does not 
eaſe to be what it is, by being joined or united to other 
"ortions of Matter; the firſt Portion of Matter there- 
8 ore is ſeparable from thoſe with which it is united; and 
ry dE his ſhows the Diviſibility of Matter; and the Poſſibility 
| of having its Parts divided into till leſſer Particles. 2 
2 Indeed, when we conſider the Power of God, and 2. of Epicu- 
is abſolute Dominion over all Things that are in the % ges ve, 
orlg, we cannot doubt, but that he is able to make are realy A 
men ertain Parts of Matter of ſuch a Nature, that there is no vl. 
re be eing in the Univerſe capable of dividing them; whence it 
ould follow, that theſe Parts would not at all differ from 
zur one boſe little Bodies, which Epicurus calls Atoms: But this 
„ operty of not being capable of being divided by any 

xternal Being, is arbitrary, and not built upon any na- 
ural Principle, but only _ a mere Suppoſition, which =» 
Joes not alter their real Nature; and therefore we may, 
La > vithſtanding this, hold it for certain, that all Matter 
„ 
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3% _, ROHAULT's Sysrzm Pal, 
© is diviſible, The whole Difficulty in this Matter is, how 
many Parts a certain Portion of Matter can be divided 


F. e. 3. In order to ſolve this Difficulty, we muſt remem- u 
4 I _— ber, that all the Variety that we can conceive to be in ee. 
Points that Matter, ariſes from the Forms which diſtinguiſh-its Parts i 
_—_ Mau from each other; for of itſelf it is perfectly homogene- i 
| ous, that is, all alike, being only a Subſtance extended Mint, 

into Length, Breadth, and Thickneſs; wherefore we can- 
not but think, that whatever it is capable of in one 0 
1 Part, it is alſo capable of in all other Parts. As there- th 
„ ' - fore we cannot doubt but that it is diviſible in ſome Pi 
_  - Points, fo alſo is it diviſible in all the Points that can be ble 
aſligned. | | 40 


4. That th 4. Now that the Number or Points which we can con- No 
yay wing of ceive in a determinate Quantity of Matter (an Inch for 
She in at. Example) is indefinite; there are many Demonſtrations 
ter, isind:fi- in Geometry to ſhow, one of which I ſhall give, which Wo! 
Ire i, in. ſeems to me very eaſy. Let two indefinite Lines AB, CD, o 
definitely di- be drawn parallel to each other, and at an Inch diſtance; | 
viſible, then the Line EF, which is perpendicular to them, and ve: 

Tab. I. Fig. 1. limited by them, will be alſo an Inch long. Then let 

- the Point A, in the Line A B, be taken on the left 
Hand of the Line EF, and, if you will, at an Inch 
diſtance from it, on the Line CD to the right Hand of ed f 
EF, let as many Points G, H, D, &c. as you pleaſe be hen 
taken, and at any diſtance from each other; to which qua 
let as many ſtreight Lines be drawn from A; as AG, 
AH, AD. Then it is evident; that the Line AG wil 
paſs through the Point I of the Line EF; that the Line 0 
AH will paſs through the Point L which is higher; and the 

Line AD will paſs through the Point M which is higher ¶ Poſit 
ſtill; and fo on; and becauſe the Line CD is indefinite, WF 7. 
and an indefinite Number of Points, ſuch as G, H, D may{WMronG 

\ be taken upon it, it will follow, that Lines drawn from Anite 

to all thoſe Points, will mark an indefinite Number o oget 
Points on the Line EF different from each othegy, and pplie 
which approach nearer and nearer to the ure E, andi 
without any one of them ever paſſing through the Point nore 

E, becauſe the Line CD is ſuppoſed to be parallel to AB Mccies 
Wherefore, (becauſe the Length of E F was taken at ples-Mineq, 
ſure, and the ſame Demonſtration holds for any Other 
Length whatſoever;) we muſt acknowledge, that an in- 1. 4 
definite Number of Points may be aſſigned in any de- 
terminate Portion of Matter, and conſequently that Mat 
«er is indefinitely diviGble. | 


„ 
. 2. 


F. Thi 
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5. This Truth may alſo bedemonſtrated from this Con- 5; Azether 
ideration, that chere are ſome. Quantities that are incom- . Kot. 
nenſurable, that is, have no common Meaſure. Thus, 

ppoſe ABCD to be a Square, it may be geometrically Tab. I. Fig a. 
lemonſtrated, that the Side AB, is incommenſurable to the N 
Diagonal A C. Let us then imagine in our Minds the 

ine AB, which is an Inch long ſuppoſe, to be divided 

to a hundred Thouſand equal Parts, and every one of 
heſe into a hudred Thouſand other Parts that are equal 

o, and again, every one of theſe into a Hundred Thouſand 
dther Parts equal to one another ſtill; we may go on in the 
Diviſion thus, for an Age together, without ever being 
ble to come at Parts ſo ſmall, as to ſay, that rhe Line 
4 C contains a certain determinate Number of them and 
o more. No this could not be ſo, if Extenſion were 
ot indefinitely diviſible; for then after we bad divided 
he Line AB, for inſtance, into as many Parts as it is 
poſſible for Extenſion to be divided into, the Line AC 

ould neceſſarily contain 1 a certain determinate Num- 
ber of thoſe Parts. We muſt therefore conclude, that 
very Thing which is extended, and every Portion of 

iter, is indefinitely diviſibl ee. s 

6. This Concluſion of Ariſtotle's, hath been aſſented to 6. 4 
dy all his Followers, except a very few; and they depart- 1% -- 

d from it only, becauſe they thought they contradited © 

hemſelves: For, ſay they, if two Bodies be ſuppoſed un- 

qual, and if they can be divided indefinitely, it will folly, 

hat the Number ot Parts of which the one is compo- 

ed, is equal to the Number of Parts of which er 7 
compoſed ; and from thence it will follow, that 

hey are both equal, .which is contrary to the firſt Sup- 

7. But here is a double Miſtake. Firſt, they did not 2. An Ar 
onſider, that Equality and Inequality are Properties of /»* * this 
inire Things, which can be comprehended and compare 
ogether by humane Underſtanding; but they cannot be 
pplied to indefinite Quantities which humane Under- 
anding cannot comprehend or compare togerher, any 
more than it can a Body with a Superficies, or a Super- 
cles with a Line. But, if it could be ſaid, that of two 
nequal Bodies, divided in the foregoing Manner, as the 


1. A certain determinate Num- | could be divided alſo into them; fo 
ber, &c.) For it the Line | that one of thoſe ſmalleſt Parts would 
ab, 1. AB could be divided into | be the common Meaſure of the Lines 
Z. 2. thoſe ſmalleſt Parts, the Line | AB, AC, and of all other Lines. 
Ac, and all ocher Lines e eee * 
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Line E F was divided, the Number of the Parts in the 


One, was equal to the Number of the Parts in the Other; 


we could not conclude from thence, 1 that the two Bo. 
dies themſelves were equal; becauſe the Parts of the one 


8. Another 


Objection. 


are bi 


in Proportion than the Parts of the other 


There is therefore no Contradiction in this 


the 


eu by 
foregoing Demonſtration holds in its full force. Ein 


8. Others attack the indefinite Diviſibilty of Matter 
another way; by ſaying, that it would from thence fol 
low, that a ſmall Portion of Matter, ſuch as a Cube, 

arter of an Inch high, might be divided into as man 
thin ſquare Pieces, as would cover the whole Globe « 
the Earth, if it were much bigger than it is; which, the 


think, is abſurd. 
9. But theſe have no 


more Reaſon of their Side tha 
the other; for their Objection is founded upon 


this ſing} 


Maxim of their own, That every Thing is abſurd, whit 


10. Concern- 
ing the Divi- 


fron of Gold, 


mad: byGold- 
beaters. 


our Imagination can't e . 
a 


ſtake, and unworthy of 


his is a very groſs Mi 


hiloſopher, whucannot but know 


that there are an infinite Number of Truths, which iti 
certain our Comprehenſion cannot attain to. Many Exam 


ples might be given of this, 


but J ſhall content my ſe 


with Two, both which relate to the Subject we are non 
treating of, viz. The Sheets of Gold made by Gol 
beaters, and the Gold Wire made by Wire-drawers. 
10. In order to a clear Conception hereof, we muſt firl 
know, that it appears by Experience, that the Weight d 


1. That the two Bodies themſerves 
are equal, &c.) What is ſaid of 
Quanrities decreaſing infinicely little, 
may alſo be underſtoc 
increaſing infinitely great; that is, 
Quanriries infinitely great, are not 


© thereforeall equal to each other. For 


a Line drawn from a Point infinite- 
ly, one way, is but half a Line drawn 
oo a Point infinitely, two ways. 
And a Rectangle of an infinite 
Heighth, upon a finite Baſe, may be 


2, J, &c. of a Rectangle of an 


infinite Height alſo, upon a propor- 


tionable Bale. And, in Heterogene - 


ous Quantities, an infinite Line, is 
not only not equal, but is infinitely 


leſs than an infinite Superficies; and 


an infinite Superficies, than an infi- 
nice ſolid Space. And in a ſolid Space, 


A Cylinder infinĩte in Lengety is not 


7 


d of Quancities | Len 


' that of the leaſt; which they 


Quantity of Gold and Water is as 19 to 2, | 
that if a Cubick Foot of Water weighs 71 Pound 


only not in Quantity, buti 
realiy infinitely leſs, than an infinit 
folid Space of two Dimenſions, v 
and Breadth ; and an infinit 
ſolid Space of two Dimenſions, if 
infinitely leſs than an infinite Space! 
all the Dimenſions. Whence, by d 
way, it appears, how weakly 
argue, who, becauſe Space (and 
ſame is true of Duration) may bed 
vided into innumerable Parts wh 
ate unequal ;, and in inßnite pu 
(or Duration) the Number of d 
greateſt Parts is as much _— | 
hit 
abſurd, becauſe they believe all l 
finices to be equal in every reſpet 
conclude from hence, that there a 
be no ſuch Thing at all as Infir 
Space (or Duration.) | 


r 
* 225 LI * De a 4 
** * r * KR. wa * " * 9 1 
{ 82 
21 ; ; 1 
- 4 h „ 


* 


SOPHY. 


hap) 9. of Narvrat Pit 


Dunces. 3 Now a cubick Foot contains 2985 984 

dick Lines, and therefore 4 an Ounce of Gold contains 
38+7423 cubick Lines. Wherefore an Ounce of Gold, 
educed into the Form of a Cube, will be 5 very near 
Lines high, and ics Baſe 6 about 2633 ſquare Lines. 
This being ſo, the next Thing to be known, is, that the 
old-beaters make out of an of Gold 2730 whole 
eaves of 34 ſquare Lines each, beſides what the 

he. Waſte, which is the ſanall Shreds that are cut off, and 
mount to almoſt half: The Superficies of 7 every one of 


I placed regularly by one another, they would ? make 
ne Superficies of 3155880 ſquare Lines; to which if we 
dd 5 but a third Part, which is the leaſt that goes into 
zhreds, it will follow, that a Gold-beater ' makes out of 


his Superficies 10 exceeds the Baſe of a Cube of Gold ot 
Ounce weight 159092 times, it is certain, that That 
ube, which, as was faid before, did nor exceed 57 Lines 
n Height, is divided into t5 9092 ſquare Leaves. 
11. Though this Divifion of Gold be very ſurprizing, 
yet it is very far ſhort of what is done by Wire-drawers. 
bave ſeen ſeyeral Ingots of Silver in the Figure of | Cy- 
inders, which weighed eight Pounds a piece; one of 
hem, which ſeemed to me more regular than the reſt, 
as two Foot and eight Inches long, and two Inches and 


1. A enbic Foot of Gold, 8c.) For I is very nearly 55, though 57 is till 
1964: 7112406 | a 
1 Oe 21 76% Bere For 16 1 eee 6 e _ 5 . 
Dunces make a French Pound. See 137522; And the Cube of 3% is 
+ oy ſa gg Mathemat, 3. 136 4. | 125 e 
t. I. part. * Zo «F . | Lines 
z. We Fat) The Propor- | 8. Aber 1 
cn between a' Line and a Foot, is | tbe Square of 5+ is pretty nearly 
1 to 144 . now in ae by mewn 2675. | | 
eometrical Proportion, the Numb j one of theſe Leaves) For 
2985984: Therefore becauſe Cubes aid Side of a i ore to 


cubic Line is to a cubic Foot, as 11156. | 3 

d 2985984, that is, a cubic Foot 4 Make one Superficies) Multiply 
ontains 24855984 Lines, _ | 2156 the Number uf ſquare Lines 18 
4. An Oauce of Gold) A cubic} one Leat, by 27 30 the Number of 
oot of Gold, Which weighs 21584 | Leaves, and it will make 3151880. 
punces, contains 298 5984 cubic 9. Bat à third Part) To which 
ines; therefore by the following Superficies, it we add a third Part of 
roportion, it is, 21584 Omwnces : | gr 55880, that is, 1051960 it will 


9385984 cubic Lines :: 1 Onnce: | make 4207840. 

33877352. cubic Lines. I. 10. Exceed the Baſe) Thatis, the 
5. Very near 53. Lines high) For | Superfcies 4207840, contains the 
be Cube Root of 138725 77 | Baſe of that Cobe, or 264 5. 15909 2 


times. 8 225 
D 2 5 nine 


n Ounce of Gold 4207840 ſquare Lines. Now ſince 
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heſe Leaves is 1156 Lines ſquare, ſo that if they were 


13. The Di- 


viſion df Gold 


IVire- 
anwer5. 


re in a triplicate Ratio of their Sides, de gu Lines, the Square of which is | 
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nine Lines about; ſo that 1 the Cylindrical Superſicie | 
was 12672 ſquare Lines. After this Superficies was co 
vered over with ſeveral Leaves of Gold, which all togethe 
weighed half an Ounce the whole Cylinder was dram 
through Holes made in a Plate of Steel, till it becam 
ſuch as the ſmalleſt Wire that is made in this City; I too 
25 Fathom or 150 Foot of it, and weighed: them in a 
exact pair of Scales, and found that they weighed but 4 
Grains, wanting about 37 of a Grain. Wherefore 2 th 
whole Cylinder ought to have been drawn into à Wire d 
307200 Foot long: Whence it follows, 3 that it is 11520 
times longer than it was before, and that its Superficies i 
become three hundred and forty times as much. . I. 
which if we add, that when this ſmall Wire is made int 
a thin Plate, to cover Silk with; - 5 the Superficies is twiq Au- 


£4 * * 


8 * 


1. The Cylindrical Superſicies) For 
two Feet and eight Inches (that is 
384 Lines) which is the Height of 
the Cylinder, multiplied by two 
Inches and nine Lines (that is 33 
Lines) which is the Circumference 
of the Baſes! makes 1267 ꝶ. 

2. The, whole Cylinder ) Firſt let 
the whole Cylinder (which, as was 
ſaid before, was 8 pounds) be redu- 
ced into Grains | 


e 3 Pounds by 16, 
0% een 54 which males 128 
Ounces. | 
_ $128 Ounces by 8, 
{which makes 1024 
023 Drachws, +544; 


1 5 
5 * * . eng 
en 


„ % 


11024 Drachms by 
by multiplying < 3» which makes 


3072 Scruples, - ' 
30 2 Soruples by 2, 0 
- | which makes 6 
half Scruples.. 
. | $144 half Scroples | 
6 „ 92583 N 
„( makes | 7378 

Grains. 


A 
TOY i184 v0 


« 2 


Then by the following Proporti- 
on; 36 Grams: 150 Feet : 73728 
Grains: 307200 Feet. 3 
3- That it in 15260 times longer) 
For multiply 2 Feet and eight Inches 
{which is the Lengthof the Cylinder) 
or 32 Inches by 115200, and it will 
make 3686400 Inches, tbat is, 
307200 Feet (the Length of the 
whole Wire.) 3 


ver which ĩs to be drawn into Wi 
be called A, and ſuppoſe another Cy 
linder Bof an equal Baſe, but 11 5294 
times higher, and let the Cylinder d 
Wire be called C. It is manifeſt thy 
the Superficĩes of the Cylinder B, au 
the Superficies of the Cylinder A, ar 
to one another as 11520040 1, the 
#5, as che Height of the Cylinder! 
to the Height of the Cylinder A 
that is, as the Baſe of the Cylinde 
| A, to the Baſe of the. Cylinder | 
(for the Baſes of equal Cylinders at 
reciprocally as their Heights) that in 
the Baſe of the Cylinder B, to th 
Baſe ot the Cylinder C. Now if 
ſuppoſe, according to Cavallerini 


{ Doctrine of Indiviſibles, that the $ 


erficies of Cylinders conſiſt of ani 
nite Number ot Circumferences q 


. 


Circles equal to the . Baſes, then ti 


Superficies ot the Cylinder B, willh 
to the Superficies, of the Cylinder 


Jas che Circumferences, or as the! 


dius's of their Baſes; now. the Rad 
us's are to one another in a ſubdupl 
cate Ratio of the Area's of the Cit 
cles: If therefore the Superſicies 


che Cylinder B, be ſuppoſed 1 x 520 


the Superficies of the Cylinder C wi 
be a mean Proportional berwet 
115200 and 1 (that is, 340 ve 
ay) and the Superficies of td 
Cylinder A will be 1. . E. D. 

5. The Super ſicies is twice 4s by 
If the Cylinder be made flat, 9 
whole Superficies is made into I 
Parallelograms, which becauſe 0. 
lie one upon another, form a ti 
Parallelepipedon, capable of beiq 


14 512 hundred and forty times 4. 
much) Let the whole Cylinder ot Sil- 


* 


8 


made as thin again, which is done! 
| 
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chap. 9. of NA TUR al} PHENUSOPH Y, 
big; ſo that it then is encreaſed to fix hundred and 
ghty times as much as it was at firſt, 6 and. therefore 
öntains 86 16960 ſquare Lines. Now after this Wire is 
z ade into ſo thin a Plate, its Superficies is ſtill covered all 
er with Gold; fo that only Half an Ounce of Gold 
oo ith which the Plate is covered, is made fo thin, that its 
1 uperficies is 8616960 Square Lines. 7 Which . 
ies exceeds 325795 times the Baſe of a Cube of Gold 
f an Ounce weight, and twenty ſix ſquare Lines and 2 
e Breadth;z from whence it follows, that the Thickneſs 
- 2008! the Gold which the Silver Plate is covered with, is not 
voove 2278 of half the Height or yrs of the 
Jbole Height of a Cube of Gold of an Ounce weight; 
inn _—_ Quantity of 57 Lines is divided into 651590 
qual Parts. e bat 2 e e 
12. If we. conſider further, that Gold is capable of be. 12. The ſore- 
g divided ſtill more, if there were any Occaſion for it; e 
d above all, if we conſider that what we have now ex» Diviſron f 
er ( nined is done by Men, and with Inſtruments that are Matter, teach 
n eroßs and dull, and that there are in Nature: many jertc. gase 
eſt u hings, which are vaſtly more fine and ſubtile; we ſhall ment of the 
B, early ſee, that what exceeds our Imagination, is not 3 
erefore impoſſible; and that it is not for us to preſume, 
nde: many do, to ſet Bounds to the Power of Gd. 
13. Laſtly, We are carefully to obſerve, that That Di- , 13: e, 
ade on which we make in our Minds and Imaginations, ,, Biff 
akes no Alteration at all in Matter, but that all real without jj, 
diviſion ariſes from Motion; that is, in order for a Por- . 


at 11,4 


= 
w if On of Matter to be really divided from that to which it is 388 
7" ited, it muſt neceſſariſy be ſeparated: from it. Ant 

f auinience it is, that Morion is ſo neceſſary, and the Knowledge 

aces "i it ſo uſeful, that Ariſtotle ſays, that he who: does not 

ail iderſtand Motion well, muſt neceſſarily be igubrant of 

the n 2 


> Fonds 5 OGG ao 

> Workmen, who beat it as thin as 4 vide 8616060 by 2622 andit will | 
y can, ſo that the Superficies of | make _— 4 , 9 908 R * 
Cylinder is thereby doubled. I 8. Of 727% the Height) Becauſe the 
6. And therefore contains) Multi- Cold wich which the Silver Wire Je 


E 


16 Rad 
ubdupl 
the Cit 
facies. 0 


L x 52X . | 
er C vi aac” 2, the Superfßcies of the | covered was only half an-Qunces: that 
oy betore it is beaten, by 6 80, and is, half a Cube of Gold of Ounge 
ill make 8516960, ke ee OE HAY 
40. ; Mich Superficies, exceeds) die jz... 

| D, a ; i SEN ; k Fa 83 1 Ag ; 71 ; | 1 5 N 4 R £ 4 0 5 TY a ts $51 
5 1 c : 5 „„ % 4: 
flat, N bi LA oh as : 
into tu 5 INN err pet „ ul m4 ;t 
zuſe ch N SY ) AB art View ? Tha i is tp 


his F * , . 4 „ „„ 99 OC 14 8” by . 
2 on . D 3 3 CH Ap: 
28 13 - 1 y . + TS 3 Fx 2 2 . „ f 1 7 # i 
1 4 N 3 0 * 4 


5 done! RE ro ͤͤV or 
4 - 


* 8 
4 * . * * . 4 — 8 9 * * 
* * 9 * S * 8 ths ern 3 
* wy 2 2 o 
* * 


i 


. 


0 ben and Ref. 
. | 2ECAUSE it is eaſier to underſtand what Motion 


is, by Experience, than to give a Definition of it, 
or to find out the Cauſe, I ſhall here make ule of a fx 


miliar Exarple, —_—_ upon by all, which may ſerve to 
explain to us the Nature of Motion. . 7 1 5 
ing on Foot in 


1. bar ie is I. Suppoſe a Man in a calm Day 
te he moved. a Park planted with Trees, and that at the Beginning be 
1 is obſerved to be between the firſt Trees in the Walk, 
3 and then between the Second, and ſo to continue on 
1 walking till he comes at the End; no Body doubts bu 
the Man thus walking moves, and that every Step he tales 
is 2 real Motion. Conſider now, that the Motion 
this Man is ſomething new, which was not in him be 
fore; and then if we take an exact Account of what w: 
conceive to have come to him ſince he began to be mo 
; | ved, and reject every Thing which we certainly know i 
np not Motion, we are ſure that what remains, is, withou 
doubt, the Thing we enquire after, and that this will ſhoy 
wherein Moti perly conſiſts. Ty 
2. het Mo-' 2. Now becauſe we do notacknowledge a Faccuum, as I 
ion and Re mocritus and Epicurus did, therefore we cannot ſay wid 
* them, that this Man which we are ſpeaking of, applic 
— f to — of Space, e 3 Id 
C nic e. atter as t W 
the 0 mentioned. . are three Things u 
be conſidered by us. Firſt, The Deſire of Walking 1 
the Man: Secondly, The Effort he makes to put di 
Deſire in Execution: And Thirdly, The Correſponcenct 
or the ſacceſſive Application of the external Parts of ti 
Man, to the different Parts of the Bodies which encon 
paß him, and immediately touch him. Now it is e 
dent, that the Defire which this Man has, is not the M. 
tion of him; for Deſire is nothing but Thought, and v 
acknowledge many Things to be moved, which wed 
nut allow to have any Thought. So likewiſe we ought 
to think, that the Motion of the Man conſiſts in the B 
' fors which he makes towards Walking: For though f. 
may truly ſay, that all Bodies which move, have an 
fort (as we know they ſometimes have, though tbe) 
not move) yet we are rather to think, that this Effort 
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follows alſo, that the Reſt 
tion of that Body to th 
are about it and immedi; 


it, #2 b 
fa 1. Succeſſive Application of a Bo- 
905 #, &c.) The Diſpute about the Na- 
Wl rure Definition of Motion, a- 


mongſt the Writers of 1 aud 
has Toa been very perplexed. I 


ſuppoſe, becauſe, nor ſufficiently at- 
be tending to the different Senſes of an 
alk ambiguous Word, they endeavoured 
; to comprehend that in one Detini- 
ON tion, which ought to have been ve- 
but ry exactly diſtinguiſhed into its dif- 
ik ferent Parts. That Motion (or ra- 
6 ther the Effect of Motion) in gene- 
a l, is 4 Tranſlation of 4 Body from 
be- ene Place to another, is pretty well 
_ agreed amongſt them all. But what 


is meant by being tranſlated from one 
place to another, here the Contro- 
verſy lies, and Philoſophers differ 
widely. They who define Motion by 
comparing the Thing which is moved, 
not with the Bodies that encompaſs it, 
but only wich Space which is im- 
moveable and infinite, can never 
know or underſtand, whether any 
Body at all reſts, nor what the abſo- 
lute Celerity of thoſe Bodies that are 
moved is; tor beſides, that this whole 
Globe ot the Farih revolves about 
the Sun, it can never be known whe. 
ther or no the Center of this whole 
Syſtem, in which all tbe Bodies re- 
lating to us is contained, reſts, or is 
moved uniformly in a ſtreight Line. 
Again, they who define Motion, by 
comparing the Thing which is mo- 
ved, not with infinire Space, but with 
other Bodies, and tboſe at a very 


Motion js to be meaſured; which, 
whether it ſelf is at reſt, or, with ref- 
& to Bodies at a ſtill greater di- 
ce, is moved, is impoſſible to be 
known likewiſe. Laſtly, They who 
defire Motion by comparing the 


with diſtant Bodies, but only wich 
that Superficies which immediately 


in touches it; it is very weak in them 
hey ll * w; 2 Things are truly 
4 x reſt, which: being connected with 


Chap. 10. of NATURAL PuriLosoray. 


the Cauſe of the Motion, and not the Motion it ſelf. 
Nothing jo e 18 EE x mes 
ucceſfroe © icalion a Body to the different | 
1 2. NG are immediately about it; whence it 
4 Body, is the continual Applica- 
zo the ſame Parts of thoſe Bodies wuhich 


n 


eat Diſtance, theſe neceſſarily make 
ome Body the Mark by which all 


Thing which they ſay is moved, not 


| 


- * — - Is * * * 2, * FE x 6 WA * Wr Sine * 6 * * Cannot 4 
. r 8 ð !!!!! ¶ K ̃ . A EI ES Fr N WG 9 K 
e . d p ES hr LS * F 1 * 8 * Ow a * PIES Y 
5 9 R TROL 2 W 97 8 IF. - 1 
5 a 5 5 3 4 
; * 


fin 1 the 
Parts 


ouch it. 


3. It 


the Partĩculars of other Bodies, are mo- 
ved with the greateſt Swiftneſs; as 
the Globe of the Earth which is in- 
compaſſed with Air, and revolves 
about the Sun. And on the contra 
ry ; that they only can be ſaid to be 
moved, that with the utmoſt Force, 
and Reſiſtance which they can make, 
can do no more than barely binder 
themſelves from being carried alo 
with other Bodies, as Fiſhes which . 
ſtrive againſt the Stream. 
Bur if we rightly diſtingu ſn the 
different Senſes of the ambiguous 
Word, this whole Miſt will immedi- 
ately vaniſh, For a Thing in Mo- 
tion, may be confidered in three 
Reſpects; by comparing ir with the 
Parts of infinite and immoveable 
Space, or with Bodies that ſurround 
it at a diſtance, or with that Super- 
ficies which immediately touches it. 
If theſe three Conſiderations be ex- 
actly diſtinguiſhed into their ſeveral 
Parts, all füture Diſputes about Mo- 
tion will be very eaſy. Firſt then, 
a Thing in Motion may be compa- 
red with the Parts of Space: And, 
becauſe the Parts of Space are infirĩte 
and immoveable, and cannot under- 
go any Change like Matter; therefore 
that Change of Situation, which is 
made wich reſpect to che 7 ot 
Space, without any regard bad to 
he Bades, which phe, Hg may 
- rightly be called, abſolnrely and tray 
proper Motion. Secondly, 2 TS 
in Motion may be compared with 
diſtant Bodies, and becauſe a Body 
may in this manner be transfer- 
red along with other Bodies which 
immediately ſurround it; therefore 
that Change ot Situation which is 
made with reſpect to thoſe Bodies 
which are at a diſtance, and not to 
thoſe which are near, may properly 
be called, relatively common Motion, 
Laſtly, a Thing in Motion, my be 
compared with ir. eee choſe 
Bodies which immediately touch it: 
And becauſe, whatſoever is thus mo- 
ved, may poſſibly have no abſo/wre 
» or 
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0 RROHA ULI STATE Part 
. 3. Ln order to 3. It is to be obſerved here, that when we ſpeak ol I 
ane, Motion of Reſt, we always mean an immediate Applica- t 
5 wmphether a Bo—- | "hg | * | < | 
3 4 be in o- tion, and have no Regard to the Relation a Body ſtands r 
- 10m 07/70 in to Things at a diſtance, any further than to conſider 0 
needof an. ſuch ſort of Relation as à mere external Denomination 1 
Lare , only, which makes no Alteration in the Thing, and which \ 
odies at a : 55 5 B 2 
or common Motion at all (as if an } when we conſider the Quantity of te 
Arrow were ſhot towards the Weſt, | Motion, or the Force of à Body, in 
with the ſame Swiftneſs, that the | Motion to ſtrike againſt any Thang, P 
Earth turns towards the Eaſt ;) and | For Example, When a Ball of Wood, | 
f on the contrary, that which in this | with a piece of Lead in it to male | 
i reſpe& is at reſt, may really be |.it heavy, isthrown out of our Hand, 5 
transferred with both abſo/ute and] we commonly. reckon. the Quantity | *. 
common Motion (as Bodies hid in the | of Motion, or the Force with which 15 
Bowels ot the Earth) therefore that the Ball ſtrikes, from the Celerity of 10 
1 Change of Situation which. is made | the Ball, and the Weight of the in V 
- 8h with reſpe& ro. thoſe. Superkicies, | cluded Lead together. I ſay we com th 
's Which immediately touch the Thing »0nly reckon it ſo, and indeed truly, of 
moved, may rightly be called Motion | with da jag to the Force it ſelf, or to 
relatively pr per. ] {| any ſenſible Effect ot it; but ,whe- ſu 
Firſt, Abſolutely and truly proper | ther that Force or true Motion be it, 
Motion, is the Application of a Body, | really in the Ball that ſtrikes, or in ſo1 
to the different parts of infinite and | the Earth which ſeems to be ſtruck; otl 
' immoveable Space. And this is in- this, as was ſaid before, we cannot ed 
deed alone abſolute and proper Mo- certainly determine. tra 
ö tion, which is always generated and | Laſtly, Motion relatively * is im 
changed by the Forces impreſſed ap. the ſucceſſive Application of a Body to wh 
on the Body that is moved, and by | the different Parts. of Bodies whih fer; 
them only; and to which alone are. | !7medzately touch it. And this is ut 
owing the real Forces of all Bodies to] the Motion we generally mean in flat 
move other. Bodies by their im- Philoſophical Diſputes, where we en- Riz 
pulſe, and to which they are in pro- | quire into the Nature. ot particulzt wit 
portion (See Newt, Princip. Book I. | Things, as when we ſay, that Heat the 
Nef. a8.) But this only true Mo- | or Sound, or Liquidnef, conſiſt in fin 
tian cannot be found out or deter- Motion. But particular Notice ought tran 
mined by us, nor gan er to be taken, that the ſacceſſive Appli- dia 
when two Bodies any way ſtrike | cation of 4 Boay, is fo to be 1 ua 
zinſt each other, which the trae | ſtood, that it 1s to be applied ſuc- art 
far and conſequently the true | ceſſively to ihe different Parts of the 15 n 
orce from whence that Impulſe Bodies immediately touching it, with 
ariſes, belongs to; whether to that its whole Superficies taken together it b 
which ſeems to us to move Iwifteſt, | (par tont ce qu'il a A exterieur, as feter 
or to that which moves ſloweſt, or the French expreſſes it;) as When z roun 
chaps ſeems to be quite at reſt; | Ball chat is thrown, , glides againſt of It 
ecauſe it cannot be demonſtrated | the different Parts of the Air with the 
whether the Center of Gravity, as] its whole Superficies ; a when our whic 
0 was laid before, or of the Whole Hand is moved up and down, it is who 
Syſtem (which we may EN e- | ſucceſſively applied with its whole Fu 
nough define to be, One Point in In- | Superficies, to the different Parts of rent 
finite Space,) be at reſt or no. the Air on the one Side, and of ihe unde 
on ' . Secondly, Motion relatively common. Joint by which it is faſtned to the teren 
is the Change of Sitaation which is Body on the other Side. It was to of tr 
made with reſpect, not to thoſe Bodies | no. purpole therefore for Mr. Le Clers (or R 
which are neareſt, but to ſome that are | to find fault with this Definition, that 
at adiftance, And this ſort ot Motion | in bis Phſ, lib. 5. Chap. 5. It will Space 
- we mean, when we ſay, that Men, follow, ſays he, chat the Banks and we 1 
and Trees, and the Globe of the | the Channel ef the River are 4s mon, 
Farth it feif revolve about the Sun : | mach moved as the Water, becauſe of ſor 
And we mean this Motion allo, | they are as far removed * able L 
| : nen, I 
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the Man whom we ſuppoſe walking amongſt the Trees, 
may alſo keep at the ſame diſtance from the ſame Parts 


of the Water that runs in a Canal juſt by, and yet we dont 
ſay that he is at reſt; and another Perſon fitting in the 
Walk, may be againſt different Parts of the Water, and 
yet we don't ſay that he is in Motion. W hence it follows, 
that they are very much miſtaken, who, in order to de- 


termine whether a Body be at Reſt, or in Motion, com- 
pare it with immoyeable Parts which they imagine to be 


- . 
1 i « £% 


f - ip 


Water that runs by, as the Water j truly and 5 
is from the other Parts of the Chan- | that which is placed in it: And when 
nel and Banks, But the Caſe of the | we ſpeak ot Motion relatively proper 
Water is very different from that of | (which indeed is very ee 


the Banks. The whole Superficies then by Plate, is meant the Superſiciet 


ot the Water is ſucceſſively applied | of zhe Bod?es (or ſenſible Spaces) which 
to different Parts of the Bodies which | immediately ſurraund the thing moved, 


ſurround it, and immediately touch | As to the Definition of Reſt, all 


it, and therefore is transferred from | are very well agreed in it: But whe- 
ſome of thoſe ſurrounding Bodies to | ther Reſt be a mere privation of Mo- 
others,” But the Banks are partly fix- | tion, or any Thing poſitive, this is 


ed to the Earth, and therefore are nor '{ ſharply diſputed. Cartes and ſome 


transferred from thoſe Bodies which others contend, that That which is 


it is transferred. Wherefore an I- would change its State; 


River, is not moved (not ſo much as | Ceſſation of Reſt, as Reſt is a\Ceſla- 


firmly fixed in the Earth, and is nor | and others contend on the contrary» 
transferred from that which imme» | that Reſt is a mere privation. of 


vally poiſed in a Liquor whoſe | ſeen briefly explained in Mr, Le 


is not moved; becauſe though every | Thing only I would obſerve by the 
particular Part of the Superficies of | way, relating to this Matter, and that 


ferenc Parts of the Liquid that ſur- who follow his Opinion, in the 
rounds it, yet the whole Superſicies following Argument, beg the Que- 
of It is not transferred at once from | ſtion. Suppoſe, ſay they, a Bell at 
the concave Superficies of the Parts | reſt; ſuppoſe that God ſhould ceaſe 
which ſurround it, conſwdered as one | to will any Thing concerning it; 
whole Super ficies. what would be the Conſequence? 

Further, according to theſe diffe- It would be at reſt ſtill. 9 it 
rent Definitions af Motion, are we to be in Motion; and that God ſhould 
underſtand the Word Place in dif.. | ceaſe to Will that it ſhould be in 
ferent Senſes, For when we ſpeak | Motion, what would follow then ? 
of traly or abſolutely proper Motion It would not be in Motion any lon- 


bat art. of infinite and immoveable | whereby the Body in Motion continu- 
we ſpeak of Motion relatively com- | of God, but that whereby it ĩs at Reſt 


mon, then by Place is meant, a Pare | is only privative: This is a manifeſt 
of ſome particular Space or move- | begging of the Queſtion. In reality, the 


f ther 


-# al 


able Dimenſion, which Place it ſelf is Force or Tendencyby w hichBodies,whe- 


operly moved, along with 


immediately ſurround them. For | ar Reſt, has ſome kind of Force, by | 
when we ſay, that a Body is-trans- | which' it continues at Reſt, and 
ferred, we mean that the Whole of | whereby it reſiſts every Thin _ 

ſand ſticking up in the middle of a | Motion may as well be culled a | 
with this mere relative Motion) tho* | tion of Motion, Malebranch in his 
the Water ſlides by it, becauſe it is | Enquiry after Truth, Book 6. Chap. 9. 
diately touches it. So a Body e- Motion 5, their Arguments may be 


arts run upon it with equal Force, Clerc's Phyſ. Book 5. Chap, 5. One 


it be every-Momeng applied to dif- is, that Malebranch and Mr. Le Clerc, 


(or,Reft;) then by Place we mean, | ger. Why not? Becauſe the Force, 
: 


Space which the Body poſſeſſes ; when | ed inthe State it was,lsrhepoſgriveWill | 
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ad the Heavens, where it is very uncertain, whether 


/ there be any Parts of Matter more immoveable than thoſe 


4-4vemwt- 4. Having thus explained. the- Nature of Motion and 
= "= — tn Reſt; when we ſe a Fiſh in the River keeping it ſelf 
_— Late for ſome time right againſt the fame Part of the Bank, 
uud neither the Stream which ſurrounds it, carrying it 
= ” f downward, nor its own Force, by which it ſtrives againſt 
N the Stream, carrying it upward, we ſay that it is 2 in 
Motion, becauſe it really agrees in every particular, with 


= another in a Pond, which is by all allowed to be in Mo- 
=. tion; for the Effort of the Former, makes it to be ſuc- 0 
1 ceſſively applied to the different Parts of the Running p 
F | Stream, in the ſame manner, as the Effort of the Latter, F 
=— ' makes it to be applied to different Parts of the Water in ; 
_ the Pond. On the contrary, when we ſee a Stake float- - 
3 ing on the Water, and carried along with the Stream, we ſay | 

* e that it is at Reſt, becauſe it is incompaſſed with the fame 
= Parts (which is the general Reaſon why we ſay a Body is a 
1 1 at Reſt) though at the ſame time, the Stake and che Ri | 
= ver together, are but one Thing in Motion. _- +» 4 
.nu. 5. When a Fiſh that moves it ſelf in the manner t 
1 ## ſome ſort now deſcribed, is not carried along with the Stream, we No 
of Motion, is are uſed to ſay, that it reſiſts Bo way; ſo when a Bo- | 


40 move to- 


%, 


wards the dy by its Reſiſtande, hinders it ſelf from being carried 5 
ieneraꝶ part. . with another Body with which it is entirely ſur- 8 
. rounded, we may as well ſay, that it moves the contrary & 

| 6. That Mo. 6. Becauſe we cannot conceive any Application to m 
tion and Reſ different Parts, without ſuppoſing a Body fo applied, ſo 
75 44 f «x. that Motion depends neceſſarily upon the Thing moved; br 
King, and therefore we are not to think that Motion is any real Being 2 
A but only a Mode of the Body in Motion; and ſo like wile, < 
vir ed of that Reſt is only a Mode of the Body which. is at Reſt. by 


Matter, Whence it follows, that Motion and Reſt add nothing h 
T : : 5 th. 
; ö more to the Body in Motion or at Reſt, than Figure does by 
to a figured Body; and ſince a Body may either be moved | 
: 4 # | e . 
3. ED wt 4 IS, 
' ther in Motion or at Ref, continue | portion to their Denficy, that is, to per 
in the State in which they once are; | che Quantity of Matter contained in the 
is the mere Inertia of Matter; and | them; and every Body ſtriking up- fic 
therefore if it could be, that God | on another with a given FVelacig. Po 
ſhould forbear willing at all; a Body } whether that other be greater ot No! 
chat is once in Mction, would move | leſs, moves it in proportion to the wit 
on for ever, as well as a Body at | Denfity or Quantity of Matter in Thi 
Reſt, continue at Reſt for ever. And | the one, ro the Denſity or Quantity Ba] 
the Effect of this Inertia of Matter as Matter in the othet, | he 
is his 3 chat all Bodies refiſt in pro!!! N the 
5 a 
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or not moved; we conclude, that Motion and Reſt are 
only accidental to Matter. 
7. Motion has always been acknowledged 3 
cies of Quantity, which is meaſured partly by the Length Nunig _ 
of the Line, which the Body in Motion runs; for Ex- Motion. = 

ample, when a Body of a given Bigneſs, ſuppoſe 2 Cubic 

Foot, moves a given Space, ſuppoſe ſixty Foot, we call this 


a a determinate Quantity of Motion, and it is twice or thrice 


as much, if the ſame Body runs 120 or 180 Feet. EE 
1. It is alſo partly meaſured * by the * of Matter 5. ente, 
which moves together: For Example, If a Body of zo he 
Cubic Feet runs through a ord pa Foot long, it has twice Quantity of 
as much Motion, as a Body of one Cubic Foot, which runs Motien. 
through the ſame Line: For it is evident, that we ought 
to reckon as much Motion, in each half of the Body of 
two Feet, as in the whole Body of one Foot. OS | 

9. Whence it follows manifeſtly ; that in order for une- 2. How em- 
qual Bodies to have equal Quantities of Motion, the Lines 2 2 
which they run through, ought to be in reciprocal Pro- , D- 
portion to their Bulk. Thus, if one Body be three times , of le- 
as big as the other, the Line which it runs through, ought Mi 
to be but a third Part of that of the other. 


10. When two Bodies hung at the Ends of a Balance 10. How _ 


or Leaver, are to one another, in reciprocal Proportion 2 * 
to their Diſtances from the fixed Point; they muſt ne- F. Ballaxce 
ceſſarily, when they are moved, deſcribe Lines which are His 
10 each other, in reciprocal Proportion to their Bylks. *?" 

For Example: if the Body A be three times as big as the Tab I. Fig. 3. . 
Body B, and theſe Bodies be ſo faſtned to the Ends of the 

Leaver A, whoſe Point C is fixed, that the Diſtance BC 

be three Times as much as the Diſtance AC, the Leaver 

cannot incline either to the one Side or the Other, but 

the Space BE along which the leſſer Body is moved, will 

be three times as much as the Space AD along which 


the greater Body is moved; wheretore the Motion of the 


I. By the Quantity of Matter) That 
is, of the Matter which belongs pro- 
perly to the Body in Motion; For, 
the ſubtile Matter, if there be an 
ſuch Thing, with which the ſmall 
Pores'of terreſtrial Bodies are filled is 
not transferred along with them, 
with the fame common Motion; 
Therefore, if a Ball of Iron, and a 
Ball of Wood of the fame Bigneſs 
be moved with the fame Celerity, 
thete will be more Motion in the 
Pall ot Iron, than in that of Wood. 


80 likewiſe, it cwo equal lenden 


Balls, the one ſolid, the other hollow 
and empty, be moved with the ſame 
Celerity ; the ſolid Ball will hav 

more Motion than the hollow One, 
and will ſtrike a Body againſt which 
it is thrown with greater Force. And 
the Quantity of Matter which is pro- 
perly contained in any Body 1s to be 
determined by ics Weight, Where- 
fore the 1. of Motion is not 
to be meaſured by the Celerity and 
Bigneſs, but by che Celerity and 
Weight of the Body in Motion; 


which is carefully to be obſerved. 
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11. TheRea- 


on why Li- 
jy bp 


each other. 


4 


Tab. I. Fig. 4. 


1 £ 


4 
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ſome external Cauſe. 


= RIF 


one Body, will be exactly equal to the Motion: of the 


Other. This being ſo, there is no Reaſon to think, that, 


the Body A, with four Degrees, ſuppoſe, of Motion 
downwards, ſhould lift up the Body B with four Degrees 


of Motion, rather than the Body B with four Degrees of 


om 
% 
= « Aa 


A with four Degrees of Motion; wherefore we ought to 
think that they will be in æguilibrio. 1 And this is the 
Foundation of Mechanicks. ay „ | . 1 

11. So likewiſe when any heavy Liquor is contained in 
an inverted Siphon, whoſe Tubes are wider one than the 


Motion tending downwards alſo, ſhould lift up the Body 


other; if we imagine the Height of the Liquor in each 


Tube to be divided into a great many equally thin Planes, 
one of theſe Planes in either Tube, cannot by ſinking, 
raiſe the Liquor in the other Tube, but the Sinking and 
the Riſing muſt be in reciprocal Proportion of the Quan- 
tity of Parts which ſink to thoſe which riſe. Thus, if 
the Width of the Part A B, the larger Tube of the Si- 


phon ABCD, be a hundred times as much as the Width 


2 


of the Part C, the ſtraiter Tube; and conſequently, 
the Quantity of the Parts of the Liquor in the Plane A B, 


a hundred times as many as the Quantity of Parts in the 


Plane C; then the Riſing or Sinking of the Parts on the 
Side A B, will be to the Riſing and Sinking of the Parts on 
the Side C, in a centuple reciprocal Proportion: Where- 
fore the Motion of all the Parts in the Tube AB is ex- 
actly equal to the Motion of all the Parts of the Tube C. 
So that they in the one, are no more able by ſinking, to raiſe 
thoſe in the other, than theſe Latter are able by ſinking 
to raiſe the Former. Whence it follows, thgt if each 
Tube be divided into an equal Number of Planes, that 
is, if the Liquor be of an equal Height in them both, 
: it muſt keep it ſelf in æquilibrio, unleſs ee: by 

8 12. Since 


1. And this is the Fondation of , ſes, is fully explained below in the 
Mechaniiłs) Upon this is built that] Notes on che 14th Chap. Artic. 9. 
famous Problem of Archi-. 1. It muſt keep it ſelf insquilibrio.) 
Tab. I. Mides, Avg ms u © Thu | Hence 1 follows, That all Li- 
Tiles „ al To m quors preſs upon Bodies . 
be Nac "Weight Gy 44e chat — under them, Tab, XVII. 
wen Force: For by i nereafing the Di- | 49748 ke their Per, Fig · 1. 


þ pendiculay Height, and _ | 
ſtance CB, the Force of the Body B | 107 according to their Breadib. Which 


may be increaſed infinitely. For the * 8 
— how this is - pts by. increa- ha es 3 7 Arkin F 
ling the Number of Leavers, Wheles, Fog Vellel fl 12 wo 7 
Falles, Screws, &cc. See VVilkins's | be o 0 h jp un XY Hey : I 
Mathematical Magick, and. others. caufe che Culumn BF is heav! 
than the Column HG, it is manifeſt, 


The Force of every one of which ; ; Wt, 
- %% | thar if the Veſſel were open at H, 
: became 
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chap- 10. F NATURE AL Parkogorhy, 


12. Since it is only the Eſſential Pro rties of any Sub- a £ That God 


7 » 8 


ind out how Motion could 


fore ſtand. to argue upon this Subject; But as we own 


God to be the Creator of N 
him to be the firſt Mover of it. 


became in æquilibrio with the Co- 
luma BF. Since therefore the Co- 
ver which ſhuts up the Veſſel at H., 
hinders the Column GH from riſing, 
it is evident, thatthe Water at H preſſes 
the Cover of the Veſſel upwards with 
a Force equal to the Weight of BL; 
and be all Preſſure is reciprocal, 
it is evident alſo, that the Water at 
G preſſes the Bottom of the Veſſel 
downwards with the ſame Force; 
to which Force the Weight of the 
Column G H is to be added, by which 


means, 'the Force of the Water preſ- 1 


Gros. esc 
ly fitted ro the Tubes AB _ 


Matter, ſo likewiſe we own 


43 $ + 


D, Weights: laid upon Tab. I. 
if they are in proportion to 


the Width of che Tubes. For Ex- 


as wide as the Tube CD, one pound 
Weigbt laid upon the little Cylinder. 
will be equal to che Force of four 
Pound Weight laid upon the great 
Cylinder; Which Experiments may 
be infinitely diverſifyed. 


ſame as if 
the Column GH were equal in height 
to the Column F B, that is, as if 1c 5 
were filled up to M. The ſame may 
be demonſtrated likewiſe of all the 
other Columns; whence it is mani- 
feſt, that the Bottom E D is preſſed 
in the ſame manner, as if che Veſſel, 
every where of equal Thickneis, were 
filled with Water to NO. | 
But the big of this ae b 
tion depends upon this Suppoſition, 
that the e n in the Veſ- 
ſel be ſuch as cannot be compreſſed- 
as Water which cannot be compreſſed. 
What therefore was faid of all Li- 
quors, is to be underſtood of ſuch Li- 
quors, Viz, that they preſs apon Bodies 
that are under them, according to their 
perpendicular Height, and not ac- 
cording to their Breadth. _ 
Corol. x. If the Tube AB be ſtop- 
ped cloſe with a Cover, and the lit- 
tle Tube C D be filled with 
Tab. I. Water up to D, the Water 
Fig. 4. contained in this Tube, will 
; | Preſs upon the Water delow 
in the u Tube, and this Preſſurs 
will diffuſe it ſelf through all the 
Water, and thruſt againſt the Sides 
and Cover of the Vellel thus cloſed ; 
and if a Hole be made in the Cover, 
for the Water to get out at, it will 
fly out thence with as much Force, 


Corol. 3. Hence it is ealy t 
plain that Paradox, which ſo much 
perplexed the Famous 

r. Henry Moor, and Tab. XVII. 
other learned Men, viz. Fig. 2. 
why a flat round Board. 
fuch as a Treacher, when it is put 
into Water, ſhould riſe up immedi- 
ately, though the Weight of the in- 
cumbent Water be much greater; than 
that under it, and yet there; be no 


to lift it = Let ABCD be a Vel- 
ſel full of Water, F a round Board 
immerſed in the Water. Now be- 
cauſe, from what has been alread 
| faid, the Columns of Water H6, Hb, 
communicate all their Weight to the 
Column 4 4, and, if the Column 44 
ſhould deſcend, the Column Hb, Hb 


would aſcend with a Celerity, pro- 


| portionably greater, as they are leſs 


thick; whence it is evident, that 
theſe ought to be in æꝗquilibrio with 
each other (in the ſame manner as 
in tbe Siphon, Tab. I. Fig. 4.) if the 
Column 44 be all Water. Bur be- 
cauſe part of this Column is not 
Water, but the Board F, Which is 


ſpecifically leſs heavy than Water; 


therefore the equilibrium is altered, 
and the Column GGdd baving lels 
Force {compounded of the Magni- 
rude and Velocity) than the Columns 
Hb, Hb; it muſt riſe ſo far, that 


as if the little Tube CD were as r muſt be as much of che Wood 


broad as the Tube AB. 


above 


* ” 
. 


Cylindersbe exact. 
them will be in ægailibrio, Fig. 4. 


ample, if the Tube AB be four times 


to ex- 


ſuch Thing in Nature as Lightneſs 
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be firſt produced in Bodies, 


23 
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ö it ſufficient to 


allows that 
God once cre- 


ated Motion. 


above the Superficies of the Water, 


are in Motion, ſome other Principle is 


Formy in a right Line drawn in the 


85 reaſon of the Tenacity 


another. Impenetrability makes them 
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ROHAULTV SYS E Parekh 
23. Thar „ 13. But becauſe it is not the Part of a Philoſopher to 
make him working Miracles every Moment, and to have 


ual Recourſe to his Power, we ſhall take it for 
ted, that when he created the Matter of this World, 
Fe impreſſed a certain Quantity of Motion upon the Parts 


of it, and that afterwards, by the common 


urſe of his 


Providence, he hindred Things from returning into theit 
original Nothing, and preſerved always 1 the ſame Quan 
tity of Motion; ſo that what remains for us to do, is on- 


ly to enquire into other Circumſtances of Motion, and 
to examine Second or Natural Cauſes. ee crea 


. 
> 


25 it exceeds in Bigneſs a Quanti 
of Water of Week: If = 
round Trencher F were ſo exactly 
fitted to the Width of the Veſſel, that 
no Water could get between ir and 
the Sides of the Veſſel, ſo as to com- 
municate its Weight to the Water 
below, and by that means force the 
Board upwards 5 or if che Board 
touched the Bottom of the Veſſel ſo 
cloſe, that no Water could get in 
between it and the Bottom, then 
the Board would not riſe at all. As 
I have often tried in Quickſilver, 
which does not wet the Board, and 
therefore will eaſily ler it go cloſe to 
the Bottom of the Veſlel. 

I. The ſame Quantity of Motion) 
Some other Principle (beſide the Iner- 


ting Bodies into Motion; and now the 


neceſſary for conſerving the Motion. 
For if two Globes joined by a ſlender 
Rod, revolve about their common Cen 
ter of Gravity with an uniform Mo- 
tion, while that Center moves on uni- 


Plane of the circular Motion ; The 
Sum of the Motions of the two Globes, 
as often as the Globes are in the 
right Line deſcribed by their common | 
Center of Gravity, will be bigger than 
the Sam of their Motions, when they 
are in @ Line perpendicular to that 
right Line. By this Inſtance it ap- 
Pear that Metion may be got or loſt. 25 
7 F. luids, and 
Attrition of their Parts, and the 
Weakneſs of Elaſticity in Solids, Mo- 
tion is much more to be lofi than 

of, and is always the Decay. 
For Bodies which are either abſolnte- 
ly hard, or ſo ſoft, as to be void of 
Elaſticity, will not rebound from one 


receive new 


Hicity. Newton's Opticks the 2d 
dia of Matter) was neceſſary for put- 


| Principles, ſach as are the Caule of 


on b. If two equal Bodies meet 
224 in At they, will by the 
Laws of Motion ſtop where they meet, 
and loſe all their Motion, and remain 
in Reſt, unleſs they be elaſtic, and 
| otion from their Spring. 
2 they have ſo much Elaſticity as ſuf- 
| fices to make them rebound, with 4 
quarter, or half, or three quarters of 


25 they will loſe three Marters of 
alf, or a Quarter of their Motion. 
And this maybe tried, by letting two 
equal Pendalums fall againſi one ano- 
ther from equal Heights. Tf the Pen 
dulums be of Lead dr ſoft Clay, thy 
will loſe all, or almoſt all their Motions: 
If of elaſtict Bodies, they will laſe all 
but what they recover from their Ela- 


Edition, in Engliſh, 373. 

- Tf it be asked how Motion : which 
is thus 7 loſt, ſhould be per- 
Rey regained. The Anſwer is; 
bar it is 7 by certain active 


Gravity, by which Planets and Cm. 
mess keep their Motions in their Orls, 
and Bodies acquire great Motion in 
falling. The Cauſeof Fermentation, 


— 


Animals are kept in penpetaal Me. 
tion and Heat: the inward Parts of 
the Earth are conflantly warmed, and 
in ſome Places grow wery hot. Bo- 
dies burn and ſhine; Monntains tak 
Fire, the Caverns of the Earth art 
blown ap; and the Jun continues vie 
kently hot and lucid, and warms all 


* by his Light; er rhe Conſe 


of E cn whereby Bodies reſtore 
themſelves to their former Figures; 


all which Cauſes ſhall be treated of 
in their proper Places) For we mt 
with very little Motion in the World 
beſides what is owing to theſe aclitt 


Principles. Ibid. p. 375. 
CHAP. 


the Force with which they come toge- 


by which the Heart and Blood of ' 
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Of the Continuation and Ceſſation of Motion. 
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ciples, it is not difficult to account for it: For, as was 2 c 


ſelf, and it is one of the Laws of Natute, -Yha? all Things move. 
will continue in the State they once are unleſs any external 
Cauſe interpoſes; thus that which exiſts to Day, will 
6-4 endeavour, as far as it can, to exiſt always; and on the 
af- contrary, that which has no Exiſtence, will endeavour, if 
Im fo ſpeak, never to exiſt; for it never will exiſt of 
6% it ſelf, if it be not produced by ſome external Cauſe: So - 

of alſo, that which is now a Square, will, as far as'is in its 
„Power, always continue a Square. And as that which 

no- is at Reſt, will never of it ſelf begin to move, unleſs. 

or BS ſomething move ir; fo that which is once in Motion, will 
never of its ſelf Teaſe to move, unleſs it meets with ſome- 

: all thing that retards or ſtops its Motion. And this is the 
„cue Reaſon why a Stone continues to move after it is 

| out of the Hand of him that throws it, Mr: 

hich 2. We ſhall therefore have but little regard to that com- 2. 73. ir 15 
Ei; mon Saying of Ariſtotle's, That every Thing in Motion tends 4 miſtake to 
aire Wi 7 Reft, becauſe there is no good Reaſon for it. For if 2 #4 


(c of Wi this Opinion ſeems to have ſome Foundation from what mg ge 
owe experience on the one Hand of the Things on. the 2 5 
Earth, where a Stone or any other Body in Motion does . 
* not continue always to move; yet it is overthrown by N 
M. what is obſerved on the other Hand in the Heavens, 
** where from the Obſervation of many thouſand Years, 
u. ve find no Diminution of Motion. . 
5 take 3 To which we may add, that this Opinion is not fo ,. br a. 
a eaſily ſupported, by the Experience of What is done here flotle chi- 
ns al upon the Earth, as is imagined - For though indeed it os —＋ 
can. de very evident, that we ſee the Bodies which were in Mo- —— 
= tion, ceaſe to move, and to be at perfect Reſt; yet it is by | 
red of no means evident, that they tend to this of themſelves : 
e For no Body can ever think, that a Cannon-Ball, after it 
air has entered three or four Foot into a Wall, has an In- 

clination after that to be at Reſt, On the contrary, when 
A AP. | | we 
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-JOW it comes to paſs that a Body in Motion, ſhould 1. 2b „ 
continue to be moved, is one of the moſt conſi - Bech or Ref, 
derable Queſtions relating to Motion, and has very much 27 f 
A ch i ſelf beg 
perplexed the Skill of Philoſophers ; but upon our Prin- co move, nor 


before obſerved, nothing tends to the Deſtruction of it fe pow Sho 
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| . 2 perceive 5 this Ball enters ot — or leſs deep, ac- 
<& cording to the Difference of the Bodies that receive the 
0 Force of it, we aſcribe, with more Reaſon, the Ceſſa- 
| tion of its Motion to the greater or leſs Reſiſtance made 
V „ ĩðV 

4. That te 4. This Opinion was peculiar to Ariſtotle, and no Body 
e z would have ever come into it, if they had conſidereg, 


; tian 0 
1 that Air, though it does not reſiſt Motion ſo much 8s a 
Aar t. , Wall, yet it makes ſome Reſiſtance, as we experience in 
Safe of e- 2 Fan moved quick; for then When they had ſeen a Can- 
cher Bodies. non-Ball or a Stone, not always continuing to move in 
NONE % the Air, they would have thought, that this was cauſed by 
the Reſiſtance which the Air makes to the Motion of the 

| Ball, and that the Ball loſes as much Motion as it commu- 

nicates to the Air. VV 

5. That 4 88 in order to find out how much of its Motion 
abs, 7» Me-- Body loſes when it ſtrikes againſt other Bodies, you mu 
mach of its TEmMember, that we ſuppoſed 1 that God created a certain 


own motion Quantity of Motion, and that by the common Courle of 


$ «2? 


| it comm®- his Providence, he preſerves as much Motion in Mat- 


ther Bodies. ter, as he impreſſe n it at the Beginning ; whence by 

it follows, tbar if 2 Body in Motion, ftrikes directly up. ** 

on another Body at Reſt, and puſhes it before it, it mult i of 

neceſſarily loſe as much of its own Motion, as it communi- WW bd. 

cates to the other, in order for them to go on together with ill 2. 

the ſame Celerity as if the two Bodies were one common «f 

Maſs. Wherefore if a Body in Motion be three time ©: 

a8 big as the Body at Reſt, it will loſe a fourth Part of AW 4 

.. its Motion; and inſtead of running, ſuppoſe, a Line of b 

four Fathom, in a given time, it will run but a Line of 2 

three Fathom; that is, it will move with a fourth Pan on: 

leſs . 3 oo tO ft 

6 That a 6. It a Body in Motion, firikes upon another Body in :;.; 

| Body in mo. Motion alſo, it will make that move ſwifter; but it wil 'bis 

f b. l, not loſe ſo much of its own Motion, as if this latter ball ar, 

when it firikes been wholly at Reſt ; becauſe all that it has to do, is on Ma: 

Are, to add ſomè Degrees of Motion to thoſe it has already, 1 * 

er Body al- . . . 
ready in mo- Order to make the Bodies move with the ſame Celerity: 
tien, chan One Example will make this clear. Suppoſe a Body will 
75 open «Fa have a certain Quantity of Motion, for inſtance, twelve whi 
Be. . t. That God created a certain | not reflected: but loſe their Motion; x4 


Quantity of Motion) See above Chap, | yer in other Caſes, Bodies perfedlly each 
X. Art. by: But though Motion | hard, communicate their Motion v Velo 
may be deſtroyed, and hard Bodies | each other, according to thoſe Lam In 
that have no elaſtick Force, when | which the Author is explaining, Moti 
they firike againſt each other, are! „ ** n 


Degres 
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Chap. 11. of NaTurat PRHITOSOo RT. 
Degrees, and that it ſtrikes upon another which is at 
Reſt; according to what was now ſaid, - if the firſt Body 
be as big again as the other, it ought to communicate 
four Degrees of Motion to it, and keep eight to it ſelf. 
But if the Body which has twelve Degrees of Motion, ſtrikes 
againſt the other moving with three Degrees, it ought to 
increaſe its Motion but two Degrees, to make it have as 
much as it ought to have; becauſe this being but half as 
big as the other, it will by this means have Motion e- 
nough to go as ſwift as the other: And therefore that Bo- 
dy which befors kept to it ſelf only eight Degrees of Mo- 
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tion, will now keep Ten. * 


7. If a Body in Motion, be three | 


times as big as another Body at Reſt, 
and ftrikes againſtic with thirty two 
3 of Motion, it will give it 
eigbt Degrees of its Motion, and 
keep Twenty four to itſelf ; But 
if the latter Body had four Degrees 
of Motion before, it will give it but 
five Degrees, and keep twenty Se- 
ven. By che ſame way of Reaſon- 
ing, it is eaſy to find out other Laws 
of communicating Motion in Bodies 
that are perfectly hatd. But becauſe 
the hardeſt Bodies of all have alſo an 
Elaftick Force, and becauſe the Caſe 
of Elaſtick Bodies, is different from 
this, and more difficult, you may find 
the Principal Laws by which their 
Motion is communicated, explained 
by theſe learned Perſons; Sir Chri- 
ſtopher VVren, Dr. VVallis, Mr. Ha- 
gens, in his Philoſophical TranſaQi- 
ons, Numb. 43, and 46, and more 
fully by che ſame Mr Hagens in his 
Poſthumous Works, and by Mr. Mar- 
riot, in 4 whole Book wrote upon 
this Subject, and alſo very fully by 
Dr. Keil in his Lectures upon Na- 
roral Philoſophy. But this whole 
Matter may be comprehended in the 
follow ing — 5 


PROBLEM, 


The Weights and Velocities with 
which two Spherical Bodies, perfect- 
ly Elaſtick, whoſe Centers are mo- 
ved in the ſame ſtreight Line, meer 
each other, being given; to find their 

elocities after they have met. 

In the following Computation, the 
Motion of Far Bodies 107 — 
ing againſt each other, is ſe 

wile from rwo Cauſes. 1 


II be 


4 * 


if 


| I. From ſimple Impulſe. By the 
Force of which alone, if the Bodies. 
had no Elaſtick Force, each Body at- 
ter they had met, would either whol- 
ly reſt, viz, if they meet each other 
with equal Motion; or they would 
go both on together, as if they were 
united into one Body, with the ſame 
Velocity 3 and the Sum ot their Mo- 

tions (if they moved both the fame 

Way) or the Difference of their Mo- 
tions 2 they moved contrary Ways) 

would continue che ſame after their 
meeting as before. 5 

II. from Elaſtick Force. Which 
in Bodies perfectly Elaſtick, ĩs equal 

to the Force with which they are 

compreſſed ; that is, when two ſuch 


| Bodies are ſtruck againſt each other, 


it is equivalent to that Motion which 
either of them would gain or loſe by 
fimple Impulſe only. This Force acts 
the contrary way, and therefore the 
Motion which is produced by it, 
muſt bY AN e Mo- 
tioN, Wich is in the in 
and added to that Motion wr fe 
in the Body impelled by the Force 
of ſimple Impulſe only, in order 
co find their Velocities after Refle - 


ns 

This being ſuppoſed. - Let A and 
tro perfectly Elaſtick Bodies, 
and let A either overtake B, or meet 
it; Let their Velocities be 4 and 
43; Then the Motion of A will be Aa, 
and the Motion of B, will be Bô, and 
the tity of Motion, in them 
both together, if they be moved the 
ſame or contrary ways will be 
Aa + Bb, which (by the iſt Poſirfon 

will be the ſame after their Impuiſe 
as before, Now (if they had no E- 


| laſtick Force) their common Velo- 


"ry 


9 


' 


Body 
Motion. 


7. How a 


s its 


it received its Motion, is left to move freely, it will con- 


of A, would be — E= ande Velocity is expreſſed: Will either be 


EY on 
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7: Ea Body which was moved by another,"be'by an 
Means turned out of the Way, ſo that That from which | 


tinue only to move as it did after it had moved the other, 
"FA %%%. TRAW BOO 20s al 
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city after they had met, would be Meeting, either reſt; ot go on to be 
Aa= Bb f moved the contrary Way co that A 


A2a* ABb and then the Quantity by which the 


3 5 Ioching, or (as at firſt). Negative. 
that of B, — —— Now if the | Bur if 10 be driven back the fame 


<V Þ o& of m4 w 


5 3 way that NW moved in at * 
42222 AH ; ing | the Quantity by which the Velocity 
ORs A ee is expreſſed, will be poſitive. For 


in A after the Impulſe, be ſubſtra&- | ſince the Velocity that way which A 
ed from the Motion Aa, which it had | was at firlt moved ip is 9 05 8 
at firſt, there will remain the Motion j by the Sign 2 tis evident, that the 


Aa ABb. ... Velocity the cantraty way, ought to — 
A- B int Body A * be expreſſed by the contrary Sign T. 
loſt by Simple 27 n - Now if ae ans > whole Computa ba 
thi 101 * S S 
eee ee pen nn ll 
Motion — which is in A, þ found, by which the Velocities of ag 
. Aar Bab! the Bodies A and B are expreſſed, it hon 
and added :0 the Motion r is eaſy to deduce the Laws ot Moti- Th 


— B : 1 1 
which ĩs in B̃ after their Meeting, from | edly 211 e Nel . fag 
the firſt Cauſe only; the Remainder | gg, in any given Caſe whatſoever cha 
Az 2ABb— ABa _ IIc Ye nr oe 
x | will (by the For Example. e 
| AB I. If ihe Velociues of two Bodies 
ſecond Poſition) be the Motion ot | meeting each other, be reciprocaliy 7 
* on} 2ABa=B2þbÞ>ABb | as their Weights,” in this Caſe it 1 
| | Aa B will be Aa = Bb, and therefore the a 
vill be the Motion of B. from both Quantity by which, the r of A | 
Cauſes together, after Reflection. z oxnrefied, = ZLLEER 4 4; 
And by rr Ae _. 
noe ger Jos we hal ney eo, = EE" 
„ F 00 OY, 8 That is, each Body after their Im- meat 
Acari Bb Ab 55 | pulſe, will go back with the ſame . 
125 e eee e Velocity with which they met each 
locity of B after Reflection. Q. E.] other. 
. (See Newt. Algebra. Pag. 91. . 2+ If A ſtrikes againft By when it | 
Probl. 12.) | lis at reſt, the Velocity of A will be 'Th 
N. B. It may fo happen, that the | (the Quantity B, and conſequentiy 25. 7 
Body A, e it overtakes B, or | ” MY Bb, Cc. vaniſhing) = Pare 1 
meets it, may loſe all its Motion, or] 22 — Ba g ; | 
may be driven 3 0 contrary way AT B yes he Yelogty.of B will A an, 
to that it moved in before they met. I. 2 A a2 iy 
Wherefore in this Cale the Quantity be = 3 That is, as che Sum AC 
— i : , . 3 EE — 
fg E 2Bb — Ba by which the Ve- | of their Bodies is to their Difference * 
A ſo is the Velocity of the Body A be- any di 


8 


locity after Reflection is expreſſed, | fore Reflection, to its Velocity at. chat d 
will either become Nothing (the Ne- | ter Reflection, And as the Sum of 

gative and Poſitive Terms deſtroying | the Bodies, to double the impelling M + 

one another) or Negative. So-like- | Body, fo is the Velocity of A be- . 

wiſe it may happen, that when the | fore Reflection, to the Velocity e But I 


25 1 2 M 


Body B meets A, it may, after their B after Reflection, © 
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FNar ons Rs eur. 4 
© = 5 3 4 1 EE 
and/nor-& it moved 'befote it communicated ary" of irs | | 
Motion; becagſe:the Manner in which any Thing ought | 
toicontinue fo exiſt. and to preſerve it ſelf, is that which 

it has this very Moment, and not that which it had forte 
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3. TEA be equal to B, and ſtrikes J paring their products together Theres 
e e e 
tocity of A will he = o. And the (6.) Let there be three Elaſtick 
velocity of B will be = a. Which Bodies, as mentioned in the Lemma, 
ſhows that the Body A after ſtri king: A. B, C; and let A firike againſt B 
will beat Reſt» and the Body B will 5. at reſt; and after that, let B ſtrike 
be moved with the fame Celerity | againft'C ar reſt alſo; I ſay, that by 
after the Impulſe, chat A was mo- this Means, the Body C will acquire 
ved with before che Impulſe. | e velocity, than if it had been 

4. It A and B be equal, and meet ſtruck immediately by Aalone, with 
each other with unequa Velocity, the” out the Interpoſition of B; and that 
Velocity of A aftet aeg will be | it then acquires the greateſt velocity, 
bz; and the Velecity of B = a. when B 15 a mean Proportional be- 
That is, each of them will return | Teen A and C. (And the fame 
back after meeting, having changed holds true, if the Motion begins f 
their Tana e op Wee Body. C.) e 

5. I A and ij be equal, and Aovers | ber by che Secend Law; explained 

takes B, the Velocity of A will be above, the Velocity of C, if it were 
= b, and the Velocity of B = a. | impelled by A only, and the Body B 
Thar is, they will both move thef 2 A 4 
ſame way they did before, haying | e between them, will be . 
| changed thele” Wai fr „ „ CO WING 

| 40 oO And by the ſame 
L E MMA. % f 2A +20, 10 
; need the Velocity of 5 rn bong | 

If there be three -inequal Quanti- | n the Body B with that Moon 
ties A, B, C; and A be leſs than B, Which was Pee ee 
2 C. I ſay, (1. ) chat 3 l 

A 5 3 ; 

Bong is leſs than A . C (2.) that 
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A+ C+B + a ich two 2 


Wu TT 73 by B. 5 2 r 
14 EE oa I (Fractions, becaule they have the ſame 
B +— isleaſt of all, when Bis a | common Numerator (4 A a) are 10 | ; 

B . 5 one another as their Denominatorss | A 
mean proportional between A and | inverſely, Wherefote the Velocity of _=_ 
CG oo 4959 Aileen che, 38 rond Velachty 285 5 

— St” 5 ] in the Second, as A C LB + 

DEMON ST. & ee 8 : 2 
D . 0.2 A ＋2 C. Bur (by ebe i 1 
The firſt part is evident from Prop. N 44 a | | 
2.5. Book 5. of Euclid. The Second Lemma) B =. is leſe than = 
Part may be demonſtrated thus. Let a B ht | 2 
M bea mean proportional between A + C. andleaſt of all when A, B. 
A and C: then M2 = AC. Now and Care in continual Proportion. 1 2 
1 and B be equal, it is B + Therefore A + 84 B + — 15 | Y 
5 = 2 Mor 2 B. But if there be | ;,1,G han 2 A - 2 C. That is, the 


ne any difference between M and B, let Velocity of C, in the firſt Cafe, is leſs 


ty at that difference be D; and it will be | than its Velocity in the Second, and +. oo 
— of k Mz AASA this Inequality 18 22 when „ 1 

; M += D N- =—== B +-—— A, Band C, we in continual Propor- 3 . 
* 1 B | tion. If the Motion begins at the | 
WP b Body C, than if c repreſents its Ce- | „ 
a e But M 4+ D N= greater than — and beſubſticoredin cheRoom | - > 
* 0 Ic 2 Mas is evident by multiplying of a, the Demonſtration wil be the 4 - A 
1 each of them by.M += D and com- ſame „ . _ 
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art I. 
Time before, but has not now. Wherefore a Body which 
— hass loſt ſome of its Motion, by meeting Another, may 
'q Hg loſe more of it by a ſecond Meeting, or a Third, and fo 
2 | 2 till at laſt it may be quite ſtopped, as we often 
4% | e. 5 : — oy | | 
— 2. That 8. From what has been faid,- it follows firſt, that if two 
| +yearer Be- like and unequal Bodies, be moved in a ſtreight Line with 
<lescontinne the fame Celerity, 1 the Greater Body dught to move loner 
ger than leſ- than the leſſer, becauſe, the Quantity of Motion in each 
Jer ones. of theſe Bodies, is in proportion to their Maſſes, but they 
. communicate and loſe their Motion in proportion to thei 
Superficies only, with which they ſtrike againſt other Bo- 
dies, amongſt which they are moved ; now .though the 


P 


: bigger Body has more Superficies than the Leſſer, yet it i n 
has not ſo much in proportion to its Bulk, and c uent- 
ly it does not loſe every Moment fo much of its Motion 
- | as the leſſer one does. | e 


9. An Ex g. One Inſtance will make this clear. Suppoſe the Bo. 
ample. dy A to be a Cube two Foot every Wiy, and the Body 
Tab. I. Fig 5.-B, a Cube of one Foot; which being ſuppoſed, the Su- 
perficies of the Body A will be four times as much as the 

- Superficies of the Body B, but the Maſs of it, will be 

eight times as big : And conſequently, if theſe Bodies move 

with the ſame Celerity, the Body A will have eight times 


The more Bodies there are of „„ 2 Aa Bb A 
a dire —— oy the Quantity = = * 
two Bodies, ſo much the greater wi "FAR x 
the Velocity of the Laſt be” And it | heb eren erte 
will be the greateſt of all, it the Bo- 
dies be in a continued Proportion. 
This eaſily follows from the pre- | be ſubſtracted 
ceeding Article. 


by the Body B after meeting, the ſame 
way that A moved before 5 
Aa — 2B 5 — A 


22 


8. Perfectly elaſtick Bodies recede | which expreſſes che Space run chrough 
from each oiheraſter Reflection, with = Oy A 82 the ſame time, and 
the ſame relative Velocity, that they | "Ie 200 2 50 * = Remainder 
- approached each other with before r ons on IR A b, wil 


flection; that is, in any given | A8 . 
Time, the Diſtance between the two | give the Diſtance of the two Bodies 
Bodies before, and after their meet at the End of the given Time after 
ing, will be the ſame, at the End oi | Reflection, © © 
that time. For the diſtance of the | And by the like Reaſoning other 
Bodies inany giventime, before they | Laws may be found. 
meet, may be expreſſed by a b: | 1. The greater Bo — to move 
viz. the ſame Quantities by which (orger) It is to be obſerved, that this 
the difference of their Velocities, it | is ſaid of Similar, that is, homogent- 
they be moved the ſame way, or the o, Bodies. Otherwiſe we are to un- 
Sum of their Velocities, if they be | derſtand by it, not the Greateſt, but 
moved different Ways,isrepreſented : | the heavieſt Body: For the Moved 
Alſo the Spaces which they deſcribe | of Bodies that have the ſame Celet- 
. ſeparately, in agiven Time, after Re - ty, is not as the Maſſes of thoſe Bo- 
flection, may be expreſſed by the | dies, but as the Weights of the 
fame Quantities, by which their Celeri- See the Notes Chap. x. Art. 8. 
es are expreſſed; whereſore, if from . 
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F NATUAAL Pritiosopay. 
s much Motion as the Body B; ſo that it ought to loſe 
icht times as much every Moment, in order for them 
o ceaſe together. But this cannot be, becauſe the Body 
A, having but four times as much Superficies as the other, 
an meet with but four times as many Bodies, and not 
rich eight times as many; wherefore the Body A will 
ove pretty quick, when the Body B will have no Mo- 
ion at all, as is confirmed by Experience; for if a Bullet 
nd a ſmall Shot come at the ame time out of a Gun, 
e Bullet will be carried vaſtly further than the ſmall Shot. | 
10. Secondly, Hence it follows alſo, That 4 long Body, 10. That « 
ach as an Arrow, will continue to move longer, when it is Body will con- 
bot lengthwiſe, than it would do if it went croſswiſe, for er, bes 
meets with fewer Bodies to transfer its Motion to, i: get ne 
nd therefore it keeps the more to it ſelf. way than 
11. Thirdly, If a Body moves wholly within it me, 
V ſo as to transfer very little of its Motion to the Bo- 11. Thats 
ies that ſurround it, ir ought to continue moving longeſt of Boch which . 
1: Thus we find by Experience, that a ſmeoth well po- jth i fel 


within it (elf, 

ſhed Braſs Ball, of half a Foot Diameter, ſupported by gb to 2 

70 Pivots, will, with a ſmall Stroke, continue to run e 3 
ound for three or four Hours, | e 

12. But becauſe a Body cannot fo transfer its Motion to 12. How 4 
other as not to partake with that Body to which it is Pa 3 


ansferred, but will retain ſome to it ſelf, though it be 7,4! at 
ever ſo little; therefore it ſhould ſeem that a Body once Ref. 
n Motion, » ſhould never afterwards be entirely at reſt, 

vhich is contrary to Experience. But we ought to con- 

der, that two Bodies which have but very lire Motion, 

nay be fo connected and adjuſted to each other, as to 

de in a manzer at Reſt, which is all that Experience 


NOWS us. | | | : | | 
13. Becauſe the World is full, a Body moving in a 13. Tv: « 
treight Line, muſt of Neceſſity puſh another, and that a Body i «i 

bind, but it ought not to go on thus infinitely ; for ſome t, obe. 

f thoſe which are thus puſhed, will be forced to turn out Bodies tern 5 
f the Way, in order to take the Place of that which was f . 
rſt moved, that being the only Place where they can l Pre + 

o, and which is free for them: Wherefore when an 


ody is moved, 7 certain Quantity of Matter muſt 8 


1. Should never aftermards be en, 
rely at Re.) This is falſe, becauſe 
uit upon a falſe Foundation, vis. 
tat Motion canubt be deſtroyed. See 


becauſe tbe World is full, bur beeauſe 
the State of the Air, and other Fluids 
in which Bodies are moved, is ſuch, 
that when any Body is moved out 
te Notes above, Chap. x. Art. 13. | of its Place, theſe, by reaſon of their 
1. A certain Qgantity of Matter.) | Fluidity, immediately run into that 
dis is for the moſt part ttue, f Place. , 5 | 
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Es Circle, or ſome way equivalent thereto. 
14. That this L Nis | : Wn 1on | 
— 23 Philoſophers, for want of duly attending to it, and we 
Caſe me. Weighing and conſidering its Conſequences, have thqugy 
»y ſuryrizing it impoſſible to account for all the Motions we ſee. in Ny 
e. ture by Impuſe alone, which is the only. way that w 
can conceiye clearly, by which one Body moves anothe 

by puſhing it; and which ſo naturally follows from thy 
Impenetrability ot Matter, which all the World agree i 

And this is the Reaſon why they introduced into the 

- Philoſophy Things, indeed very ſpecious, ſuch as Att 

fun, Sympathy, Antipathy, the Tear of a Vacuum, \ 

but which, at the Bottom, are mere Chimera's, inven 

dd to make them appear to give a Reaſon of that whid 
they did not all underſtand, and e 8 
17 25 1 be uſed in the better ſort of Natural Philoſophy. \ \ 
| ſcnvity of the , 15. For as tot Attraction, Sympathy, and Antipath 
YYor4s Ar: they ought not to be allowed at all, by reaſon. of t 
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Mare 1, 07 000909, 54076 #01 0% GOWN an 
4 2 1. Attrafion)Since nothing acts | progecing 4 great part of the Pla 
ata Diſtance, that is» nothing can mera of Nature? For it is well bno 

e tert auy Force in acting where t is that Bodies ad one upon another 
not; it is evident, that Bodies; (if he Attractions o/ Gravity, Ma 
we would ſpeak properly) cannot at | ein and Electrieity; and theſe l 
all move one another; but by Con- /fances ſhew'the Tenour and Com, 
act and Impulſe, Wherefore” 44. Nature, and mate ir not improbul 
traction and Sympathy and all occult but that there may be more Am 
SValities, Which are ſuppoſed to ariſe | ctive Powers than theſe, Hom th 
from the Specifick Forms of Things | Attractions may be performed, 1 | 

' are juſtiyto-be rejected : Vet te not here conſider. hat I call 
beſides innumerable other Phanome- | traction ma be performed by Impil 

na of Nature, that univerſal Gravita- (not Bodily Impulfe) of by ſome 
ion ot Matter, which Hall be more ther. Means unknomm to me. | 

fully handled afterwards, can by no | that Mord here, to ſignify only in 
means ariſe from the mutual Impulſe | neral any Farce by which Dude 

pf Bodies (becauſe all Impulſe muſt 4 tend towards one another, what 
de in proportion to the Superficies, | be the Cauſe. Fer we muſt le 
but Gravity is always in proportion | from the Phenomena of Mature, wh 
tc the Quantity of ſolid Matter, and, | Bodies attract one another, and wh 
 +hexefore muſt of Neceſſity be aſcri- | are the Laws und Properties of i 
bed co ſome Cauſe chat penætrates ie ¶ Attraction, before we ingnire th 
Very inward Subſtance it felt of ſo : Canſe by which» the Attraction 
Hd Marter) therefore all-ſuch Aitra- | performed. The Attractions of G! 
Sion, is by all means to be allowed, | vity, Magnetiſm and Blettricity ret 
as 1s not the Action ot Matter at a || 20 very ſenſible Diſamcep and ſo hn 
Diſtance, but the Action of ſome | been obſerved by vuigar Eyes; and th 
immaterial Cauſe which perpetually | may be others, which reach to ſo ſm 
moves and governs Matter by certain Diſtances as: hitherto eſcape Obſerus 
Laws. Have not the fmall particles tien; and ptrhaps eledrical Aut 
of \ Bodies certain Powers, Hirtues or on may reach 0 ſuch ſmall Diſtt 
Forces: by which they adt at a d lande, tes, even without" being extited 

not only p] the Rays: of Lit ht for Fridlian. Newt Opt p. 350. 
wiHecling, refrudting and in flichinn It ſeemt to me further, that fl. 
ibem, but alſo upon one another for | Particles (of Matter) haus not u 
r „ £35 „ j an 
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14. This Truth, though it was known long ago, ya 
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Ire or the Properties of it. 


hapter, where we ſhall c 


e teins gere with ſoc 
een Ne Laws of Motion, as natarally 
O the from that Force; but alſo that 


are moved ' by certain active 
binciples, ſuch as is that ( Attra- 
ion which we, call the Attraction) 


avent Gravity, -and that which canſes 
Whid ermentation; "and the 1 Coheſion of 


dies. Theſe Princ ples I conſider 


bings, but as general Laws of Na- 
re, by which the Things themſelves 
e formed: Their Truth appearing 
us by Phenomena” though their 
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e World, that to ſay it 
mpathy with the Iron, does not at all explain the Na- 


as occult Qualities ſuppoſed to re- 
from the Specifick. Forms f 
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obſcure, is very evident; for 


Erample, It is manifeſt to all 


has an attractive Vertue or a 


"And as to the Fear of a Va- 


um, I. reſerve. the Notion of That to the fohowing 
ompare the Reaſoning of the 
tients and our own together. , 


Effects, is to tell us nothing. Bae 
to derive two or three general Prin- 
ciples of Motion from Phenomena, and 


perties and Action, of all corporeal- 
Things follow from thoſe manifeſt 
Principles, would be a very great Step 


thoſe Principles were not yet diſcovers. 
ed: And therefore I ſtruple not ta 
prepoſe the Principles of Motion 4. 
bove-mentioned, they being of very 
general Extent, and leave their Can. 
es to be found ont. Id. Ibid. 
þ P · 374. | | 
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afterwards to tell us how the Pro- 


in Philoſophy, though the Canſes of. 


Ss auſes be not yet diſcovered. For | — We have the Anthority of the 
* eſe are manifeſt Qualities, and their | oldeff and moſt celebrated Philofophers 

e P ſes only are occult, And the | of Greece and Phanicia, who' made 
ell kno riltotelians gave the Name oc- 4 Vacuum and Atoms, and the Gra- 
not her t Qualities not to manifeſt QMalities, | vity of Atoms, the firſt Principles 

- Mag rt 10 ſuch Qualities only as they | of their Philoſophy ; ratitly atiribu= 
theſe Ii: 20/ed to lie hid in Bodies, and to | ting Gravity to ſome other Canſe than 
Courſe the unknown Canſes of manifeſt. | denſe' Matter. Later Philo hers 
prob e,: Such as wonld be the Canſes | baniſh the Conſiderations of fun 2 
re An Gravity, and of magnetich, and | Cauſe ont of natural Philoſophy, faiqgn= 
How t lectrick Attractions, and of Fermen- | ing Hypotheſes for explaining all Thieigs 
ed, In,, if we ſhould ſappoſe that theſe | mechanically, referring other Canſes 
call oces or Adtions pt by rom Qua- | to Metaphyſicks. Whereas the main 

y ImpulhF'irs antnown to us, and nncapable | Baſmeſs of Natural Philoſophy is. 80 
y ſome bing diſcovereh, and made mani- I argue from Phenomena without feign,” 
ne. ff, Such occult Qualities pat 4 | ing Hypotheſes and to dedrce Canſes + 
nh in op fo the ovement ' of natural from Effetls, till we come to the very 

„ D biloſephy, and rhereſore of late Trars | Firſt Canſe, which certainly is ne 


ave been rejected. . To tell ns that 
ery Species of Things is endowed 


not 
Mechanical, and not only fo 22 
the Mechaniſm of the World, bus .. 


ure, ith an occult Specifick Quality by | chiefly to reſolve Theſe and ſuch like 
9 . 9 2. 6 * a 9 a4 a : * 

and rieb it ads and prodnces manifeſt etiam, &. Id. Ibid. p. 343. 
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Of ſuch Motions as are commonly aſcribed to the Fear 
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. u, % FPHERE is no Subject more capable of ſhowing us 
, be Difference betwixt true and falſe Philoſophy, or 
Feerof » atleaſt berwixt Reaſoning juſtly and not july, than thi, 
Vacwm. For we ſee manifeſtly, that the one leads us, if not to 

the Truth, yet to ſo great an Appearance of Truth, tha 

the Mind acquieſces in it; but the other gives us on 
Words, which we can form no Idea's from. For Prod 

of This, Let us take for inſtance a Syringe, one End d 

- which being put into the Water, and the Sucker drawn, 

let us hear how the Antients reaſoned about ir. Firſt, They 
obſerved, that there could be no Vacuum in Nature; then they 
conſidered, that there would be one, if the Sucker wer 

drawn, and no Water followed; whence they concluded, 

that the Water ought to enter in proportion to the dray- 
ing the Sucker; and hence they ſaid the Water aſcended 
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there ſhould be a Vacuum. 


- 


THO >. 


4. How be 2, Afterwards, the Manner of the Expreſſion was chang 
Senſe of 1his ed, without altering the Notion ; and it was ſaid, that the 
e . Water aſcended, for fear there ſnould be a Vacuum in 
Nature: And this Expreſſion being equivocal, it was th 

ken in a bad Senſe ; and as it is cuſtomary ta carry Thing 

to Extremity, the Word Fear was changed to Horrow, 

ſo that it was affirmed, that the Water aſcended, out d 

the Horroeun which Nature had of a Vacuum, as if Nature 

{in the Senſe that Philoſophers underſtand that Word) wi 


Ss 


S 8 


e,, on Mt ae een a ae 
3. The Fear f à Vacuum in this latter Senſe, is v 
ridiculous ; wherefore I am apt to think that the Philoſophen 
took it in the former Senſe only: But which way ſo'eve 
it be underſtood, it does by no means anſwer the Qu 
ſtion ; any more than it would, if any one ſhould ask, lion 
Wood came from very remote Parts to Paris, and! 
ſhould be anſwered, it came out of the Fear of Cold; thi 
is 10 Anſwer to the Queſtion ; becauſe the final Cauſei 
alledged inſtead of the freien Cauſe, which was the Thin 
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Chap. 12. % NaTurar Prilozorny, gf 
4. However, if the Reaſoning of the Antients were 4-Ther he 
juſt, and built upon a good Foundation, though it could e ge 
in to us the eſſiciem Cauſe of ſuch Aſeent; yet Vacuum, Ars 
it ſhould: prove, at leaſt, that it ought to aſcend; and 5, 
their Reaſoning ſhould with Experience. And that Eri 
you may ſee that it is detective here alſo, it is to be ob= 
ſerved; that if the ſole Reaſon, why any _ is filled, 
is for fear there ſhould be any Vacuum in Nature, and 
this makes the Water aſcend; as this Reaſon is always . 
ov the fame; it will follow, chat the Warer ought always Y 
his RY to aſcend, ſo long as the Sucker of the Syringe is draw- 4 
tuning. be it never ſo long; now Pumps being _ long 
chu Syringes, they ought to raiſe up Water to any Height 
only Wl whatſoever; yet Experience ſhews us, that we cannot 
Pumps, raiſe it above One and thirty Feet and a half, 
da after which, the Water ſtaps, and will not follow the 
wn Sucker. Whence we ought to conclude, that the fear of 


v1 Kh Vacuum, taken in the moſt favourable Senſe poſlible, 
\ they ll 55 not at all the Cauſe of the Waters aſcending, {ſince it 


does not agree with Experience. TO | 
5. Having ſeen the Defect of the Reaſoning of the 5. Farkas 
Antients, let us ſee if we can ſay any Thing better found. ia 
ed. And that I may not be guilty of the fame Fault, I hi , 
ſhall offer ſome Particulars, which are very clear and e _ 
intelligible to all the World, in order to draw ſome cer- 
tain and undoubted Conſequences from a F oundation | 
which cannot be conteſted. _ VV | | 
6. Let us ſuppoſe firſt, That ſome Body endeavours 6. The S*# 
to draw the Sucker from the Bottom ot the Syringe 22 
ABC, the Hollow of which it exactiy fits, chat the whole 7 6% 
Syringe is in the Air, and that the Hole C is open: This | 
being ſuppoſed, it is evident, that the Sucker D cannot 
be drawn towards E, but it will puſh the Air, which will 
puſh that beyond it, till, as was ſaid above, it turns in 
the Lines here deſcribed, or ſome ſuch like, in order to 
enter into the Place from whence the Sucker was drawn, 
Pn it fallows, that the Air was moved by a real 
mae. ec... Ae ee th Et | | | 
7. Let us ſuppoſe Secondly, That the Hole at C, 7.7% gran 
were ſtopped, and that there were no Pores either in e. 
the Syringe or the Sucker ; In this Caſe, I fay, it would 
1. I: off F * i eight 
world indent be thus, the World | of the dae Are Nor u! 
were full: But becauſe' we have af- we here trouble our ſelves with any 
firmed it to be otherwiſe; ſo much | occult Potesor fubtile Matter, 
Foroe pgly is required to draw th“! e 
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de impoſſible to draw the Sucket; the leaſt that can be, 
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 Smppefition. thus ſtopped, has Pores, though ſo very ſmall, as not to 
de perceived by our Senſes, and that amongſt the Particles 


ter theſe Pores. This being ſuppoſed, there is no Reaſon 


the Bottom of the Syringe be ſtopped : For then the Suck. 

er may make Room for it ſelf, by prefling the groſſer parts 

of the Air, and by ſqueezing out the ſubtle Parts, which: 

ae forcedtoeater the Sytige ann 

1 = i. That the 9. In order to know whether the Sucker of the Syringe 
= 2 can be drawn when the Hole at the lower End is ſtop- 
diebe ped; we mult firſt know, whether the Syringe or the 
= eee, Sucker have any Pores in them or no; and after that, whe- 
ben fig of two ther there be any Particles in the Air ſubtil enough to 
4 Sorts of Par- enter in at theſe Pores: For according to one or other of 
Is. thete Suppoſitions, will the Thing be poſſible or not poſ- 
Se. fible. And becauſe neither of them can be determined 


diction in either, it muſt be decided by Experience; now 
we find by Experience, that if the Syringe be not too 
thick, we can draw the Sucker without much Difficulty; 
from whence it is evident, that there are Pores either in 
the Syringe, or in the Sucker, or rather in both of them; 
and that amongſt the groſs parts of the Air, there are ſome 

| 2 as to paſs through the Pores of moſt terreſtrial 
WT: 7 S CCC e e 
10. Anetber 10. This Experiment helps us to another very conſide- 
9 rable, which is, that if, after we have drawn the Sucker 
ment; and 2 little, we let it go again, it returns of it ſelf, and that 
2 the Air with ſuch a Force, as to ſtrike againſt the Bottom of the 
e, Syringe; the Reaſon of which we ſhall ſee, if we'remem- 
ber that a Body never begins to move of it ſelf, if it be 
not puſhed by another which immediately touches it; 

now, if we-obſerve, that there is nothing but the Arr, 

| that immediately touches the Sucker, we muſt think that 
niit is the Air that cauſes this ſurprizing Motion; for, con- 


» 6 
2 


| 1. If the Syringe be not too thich) Vis; ſo much 2 Greater, and conſo- 
4. The T hickneſs of the Syringe ſigni- quently ſo much a heavier Column 
nes nothing (nor the occult Paſiages, þ of Air muſt it ſuſtain, But ghe Au- 

- gior the ſubtle Matter, ag was ſaid on þ thôr may be, excuſed, if he means 

the Article above ;) but the Thicknefs the Bigucſt of che whole Syringe. 

"0 We per „„ itt," 3 + 1 at bart 
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3 becauſe the World being full, the Air which ought to 


3 | puſh the Sucker, would have no Place to go too 
8. be Third 8. On the other hand, Let ũs ſuppoſe, that the Syringe” 


of the Air, there are ſome ſo ſubtle, as to be able to en- 


| 4A wu the Sucker may not be drawn, though the Hole at 


by dur Senſes or by Reaſon, and there being no Contra- 
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ced upwards ſby the Weight of thoſe Columns of Air 


ſidering that the Air always contains in. it a great Quantls 
ty of the Particles of Water, and other tetreſtrial Bodies, 
which though they be ſeparated from each other and dif- 
perſed, yet do not loſe any of their Weight; (though we 
do not fully underſtand the particular Nature of the Air, 
nor in what its Weight conſiſts;) we ſhall make no Dif- 
ficulty to aſſert; that the groſſer Air is heavy, and conſe- 
quently, that by its Weight, the Sucker is forced into the 
Spring from whence it ſqueezes out the ſubtil Matter 
through thoſe Pores which it ſelf entered in at. ö 
11. But though the Air by its own Weight, preſſes 1. Thar the 
chiefly donwards, yet this does not hinder, but that it r h) irs 


may alſo preſs upwards, and force the Sucker of the in- e, os 


preſs mp= 


verted Syringe up into the Syringe ; for the Column of wards. 


Air which anſwers to the Bottom of the Sucker, is for- 


which are on the ſides, in the ſame manner as the Water 
which is at the Bottom gf a heavy laden Boat, is preſſed u 
wards againſt the Bottom which reſiſts it, by the Weight of 
the Water which is of conſiderable Height round the Sides. 
12. When we once underſtand this Force of the Air to r2. Why we 
preſs upwards, we ſhall not at all wonder, that when we 4 meg feel 


hold our Hand flat in the Air, we do not feel the 5; Weight ef 


a 712 y : the incum- 
Weight of it; that is, we do not perceive our Hand bene Air. 


preſſed downwards, by the Weight of the Column'of Air 
which is upon it: For this Column has no more Force to 
preſs it downwards, than the Column which is underteath 
has, to preſs it upwards. | VT 


13. As to the Preſſure which is made all over the Body, 1 mu. 


when it is immerſed in a heavy Liquid; it is certain, that 490: ſee/the 
hr not ire it, though che Weight of the 5, i 
we ought not to perceive it, i though t eight of the , Air, and 
Liquid be very great, any m 
| | E 5 vers do not 
| "lh + Tx: : : 4 | 4 . feel the 


Meigbt of the 


1. Though the Weight of the Liquid dons, Nerves, Membranes and Muſ- Ta 

be very great) The Cauſe of this is | cles; and others that are Fluid, Wa- 

excellently well explained by Fo. | cry or Oil. . Nom the Bones in n 

_ ory de Motibus "$7, a | Animal cannot be broken or disjoint- 
rauitate fattis, prop. 29. C „ed, wnleſs the incumbent Weight preſ- 

After he had ſhown, that Sand 1 a | ſes one . only, as it does on __ 

very ſtrong Veſſel, cannot any way | But 4 the Preſſure diſfuſcs it ſelf all 

be divided, and that a Wedge will | roxnd, | ſo as-t0 preſs wpwards and 

by no means enter into it; and alſo s downwards, and ſideways, with equal 

that Water in a Bladder, equally com- Force,ſo that there be no part of the Skin 

preſſed on all Sides, cau neither be | bat what is preſſed then it is impoſſible, 

lireightened nor bent, nor at all mo- that any Thing ſhonld be ſeparated or 

ved. So likewiſe, ſays he, in the Bo- put ont of the Hay. Tue ſame may be 

dy of an Animal, there is contained | ſaid of the Nerves and Muſcles which 

nihin the Skin, ſome Parts, which | though they be ſoſt, yet becamſe they con- 

are hard and ſolid, ſuch as the Bones; | ſift of ſtrong and tongh Fibres, they can 

Whers that are ſoft, ſuch as the Ten- | all ſupport one another, and reſiſt an u- 


niverſally 
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ore than we do the Preſſure % why Di- 
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* P7,ROHAULT*" Srsrzu Part E 
of the Water, when in diving into the Sea, there are ma- 
ny Fathom of it over our Heads. The Reaſon of which 
= is; that before we can feel the Weight of any Body, there 
—_— muſt be ſome Alteration made in the Diſpoſition of our 
=_ Organs. But when the Air or Water have made all the 
| Efforts they are capable of to preſs or thruſt inwards the 
external and groſſer Parts of our Body, and theſe Forces 
are counterballanced and put in æguilibrio, by the Reſiſt- 
ance and Effort of the Fluids and moveable Parts within 
us, the Action of which we are inſenſible of; after this, 
I fay, they can do no more, and conſequently the State 
of our Body will not be changed, nor the Diſpoſition of 
its Organs, to which they are fo uniformly applied, and 
with ſuch equal Forces, that no one ſingle Part can move 
outwards, to give way for any other to be thruſt inwards ; 


BY con- 
: * the Water as much, as if a Column | veyed to them to breathe.] And thus 

| of Water of Three bundred Feet in | the famous Mr. Boyle tells us of 4 

1 Height laid upon the Animal 3 mo- | certain Diver, that when be walked 

| ved it ſelf eel dere ard | at the Bottom of the Sea, the Rlood 

| lam about very quick; and found | flew out zt bis Noſe.qnd Eyes. 


and therefore the Effort which they continually make to 
preſs us inward, is rendred ineffectual. „ 


roerſally di ed ſpherical C reſ- ts at - 
; 2 295 be aid of w | prep 25 


Blood and other Humours of an Ani- 
mal, which ave of a watry Nature; 
for, as it is evident, that Water can- 
not be condenſed, ſo likewiſe the Ha- 


| monrs of an animal, contained in the 


Cavities of its Veſſels, though 9 
may be braiſed by an Impulſe made 
from one or a few particular Places, 
yet they can never be forced ont of 
their Veſſels, or torn aſunder by an 
uni verſal Compreſſion every Way. So 
long therefore as the Solid, Tendinous, 
or Fieſby, or Liquid Parts, do not 
andergo any Seperatiom, Contuſion, 
wor are dizjointed, nor their Situati- 
en aft all changed; it is impoſſible, 
that ony Pai or Uneaſmneſs ſhould 
nt 


Jollom e Animal, which cannot | them be not at all burt, yet their 
ac riſe from any other Canſe, but ſepa- | Breaſts muſt of neceſſity be ſtreigbt- 


rating that which is one continned © 


Thing, Wherefore when Divers, &c. 

And this is confirmed by what 
the famous Mr. Boy/e obſerved, in 
bis Second Appendix to the Eleventh 
Hydroſt atick Paradex, viz, that a 
Tadpole, an Animal whoſe Fleſh is 
very tender and , pur into a 
Veſſel half full of Water, fo cloſed 


vp, that the Air contained in it, 


deing condenſed eight times as much 
as in its natural State, preſſed upon 


— 


4 


However, becauſe in moſt Ani. 
mals there is a great deal of Air 
which may eaſily be compreſſed and 
condenſed ; cherefore, thoygh no par- 
ticular Member is disjointed, when 
an Animal is immerſed __ deep 
in Water, yet they muſt all of them 
neceſſarily be ſtreightned and con- 
tracted, by the equal Weight and 
Preſſure of the incumbent Water on 
all Sides, as the famous Mr. Beyle 
| ſays, bappened to the Tadpole in the 
forementioned Experiment. 

Beſides, thoſe Animals, whoſe 
Lungs are ſo formed as to contain 
a great deal of thin Air and Breath 
in them, though the other Parts of 


ned and contracted, in the ſame 
manner, as the Cork is uſually chruſi 
into an empty Bottle, by the Weight 
of the Water, when it is ſunk very 
deep. Theretore Men, whole Lungs 
are very large, when they dive v 
deep into the Sea, though they 
no manner of Incoavenience in any 
other Part of their Bodies, yet they 
labour under a Difficulty of Breath- 
ing, and a Pain. in their Breaſt, 
(cbough they have Air enough 
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= 14. Let us, in the fourth Place, Suppoſe the Sucker 1% Hiw the 

h 'which is in the Syringe, as far as it can be thruſt, 10 be 122 2 

'e drawn when the Hole.C at the Bottom is in the Water; ths Syringe. 

I it ſhould ſeem as if the Air which the Sucker that is | 

* drawn preſſes upon, ought to preſs upon the Water, and 

1 make it to riſe in the Syringe, becauſe it overtakes it, in 

es the way which we ſuppoſed it to go, in order for it {elf to 

t- enter in, if the End of the Syringe had been in the Air, 

in and not in the Water, and that ic ought to aſcend as far as 

is, the Sucker is drawn. But there is no Neceſlity that this 

te ſhould always happen; For having made it appear, that 
of boch the Syringe and the Sucker are full of Pores, and 
nd chat the Air is full of Matter, ſubtle enough to paſs through 
ve them; and alſo that the Water, by reaſon of its Weight 


aſcends with greater Difficulty ; the Sucker may poſſibly 
be drawn, and the Water not neceſſarily aſcend, to fill 
the Syringe, becauſe it was filled before with that ſubtil 
Matter, intermixed with the Air. However, Experience 
ſhows us, that the Water does aſcend, and that the Sy- 
ringe is filled wich it, and not with the ſubtle Matter, 


air, t leaſt to the Height of One and wy Feet and a half, 
ad WY but no further. The Reaſon of which is, that the Air 
wen being heavy, preſſes upon the whole Superficies of the 
deep Water in which the End of the Syringe is immerſed ; 


and when the Sucker is drawn, the Water which anſwers 


2nd i to the Hole in the End, not being preſſed by the incum- 
4% I bent Air, the Weight of that which preſſes upon the reſt 


of the Surface, thruſts it up, and makes it aſcend in the 
Syringe; in the fame Manner, as the Water in a Pail is 
made to aſcend up a Trunk, ſuch as they ſhoot with, o- 


end n at both Ends, and one End fixed in a Hole in a 

res of rencher which exactly fits the whole Superficies ; upon 

35! if depreſſing the Trencher, the Water is forced up. In lice 

Kue Manner, the Moving of the Sucker, is the general Cauſe 

un of the Entrance of ſome Matter into the Place which it 1% 77,4 6, 

an leaves ; but the Weight of the Air determines the parti- Water in a 
ery eig * 

Lung cular Matter. . e 2 

eh 15. Since we find by Experience, that the Sucker of a a 

* Syringe may be drawn, when the Hole at the End is ſtop- Height, and 

x they ped, this is ſufficient to convince us, that the groſſer Air 2 

Breaſt, is not of an infinite Weight; for if it was, it would, be weighs as 

b con» {impoſſible to draw it; which being ſo, it is eaſy to foreſee, 2 5 

. A chat the Air by its Weight cannot raiſe the Water in a Sy- 44 tir ß 

walked ringe above a determinate Height; ſo that if, after this Fer and 4 

Boo Height, we continue to draw the Sucker, the Syringe, in- {oY 7 te 

5 10 weed of being filled with Water will be filled with ſubtle Thieineſti. 


Matter 
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Mlatter, as was before obſerved in Pumps: And fines 
tbe Water always riſes to about the Height of Thirty one 
Peet and a half, above the Level in which the End of 
the Pumps is immerſed, we ought to conclude, that: 
Column of Water of this Height, weighs as much 28 
Column of Air of equal Thickneſs, which reaches to the 


1 upper Surface where the groſſer Air terminates. 
16. That we 16. If the Sucker of the Syringe flips very eaſily alon 
eee the concave Surface, againſt which it rubs, and if it had 
Habt, no Weight at all, the Air would very eafily be drawn in; 
#he Air that becauſe there is juſt as much Force to thruſt it upward, 
abt Hrlage; 49 there is 2 upon the Sucker to thruſt it down- 
but we orght Wards : But if Water or any other heavy Liquor is to be 
pore raiſed; there muſt then be as much Force uſed, as is 6 
Hater. qual to the Weight of the Liquor to be raiſed; | becauk 
the Liquor, tending downward, bears upon the Air; Which 
preſſes againſt the Bottom of the Sucker, and takes off þ 
much of the Force it had to make it riſe. x 

17. When e 17. There may be many Conſequences drawn from 
Tube filled what has been faid of the Syringe, which if they be'+ 
ads „ greeable to Experience, are ſo many Confirmations of the 
empty ir ſelf. Truth of our Explication. For Proof hereof, let us fup- 

ſe, for Example, that after having filled a Tube with 
Water, one End of which is ſtopped with the Matter 
of which it is made (which they call hermetically ſeal 
ed) and the other, with the End of one's Finger, we put 
the End of the Tube which is ſtopped with our Fin- 
ger into a Veſſel of Water, and then take our 9 
away; This being ſuppoſed, if we conſider that the Air 
which preſſes upon the Water in the Veſſel, reſiſts the 
deſcent of that which is in the Tube, we may foreſet, 
that if the Tube be not above One and thirty Feet and 
a half long, it will not empty it felf at all; but if it be 
longer, the Water ought to deſcend till there is One and 
thirty Feet and a half in the Tube, and then ſtop, be- 
cauſe the Air has only Force enough to counterpoiſe ſucl 
a Quantity: And this is agreeable to Experience. 

13. Wat an 18. We here ſappoſe, that the Tube, which is abovz 
 Fulined Tube Thirty one Feet and a half long is held upright, and doe 
ben ne not incline one way or the other: For if it inclines a 
Mater than way, then, becauſe the concave Surface of the Tub 
est ſuſtains part of the Weight of the Water, for that Re 

1 ſon, the Water will not have ſo much Force to deſcent 
as it has ordinarily; and fo the Air is able to fg 
greater Quantity than One and thirty Feet and a half 
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cel the Tube; that is co y. according to the Lows of Me | 

re haniels, if the Water in: the inclined Tube begins to de- 

ſcend, it will ſtop,- when the upper Surface of it, is One 

and thirty Feet and a half perpendicularly above the Su- 
perficies of the Water in the Veſſel; and fo we find it 

| d . n iron 2 0 
5 109. And it is remarkable, that if we make uſe of Tubes 19. Th: the 
orh of different thickneſſes, and Veſlels of different breadth, 5 7 _ 
ba chere is no difference in the Height of Water contained 2:94; . 
n: in the Tubes: For ſince the Water which is in each Tube, 2e, . 
cb poſſeſſes the Place: of that Quantity of Air, which laid — 2 821 
upon the ſame Part of the Superficies of the Water in the . 
Sts Veſſel; it cannot but be in æquilibrio with the Air without, 

becauſe, it weighs juſt as much as that whoſe Place it poſ- 


oi ſeſſes. And thus it is in all Tubes whatſoever, the Wa- 
niche er riſes to the fame height, which we ſee by Experience - - +, 


in a particular Tube, that it ought to riſe to; for as theſe 
different Columns of Water are of the ſame height; if 1 
that, for Inſtance, which is four times as thick as another, 
weighs four times as much as that other; then the Co- 


© oh lumn of Air, the Place of which this groſs Column of 


ater poſſeſſes, weighs four times as much alſo. 
20. Neither ought we to findany difference in the Height 20. 757. 
of the Water which is in the Tube, whether the Expe- ere wilthe 
N iment be made in the Open Air, or in a Chamber \\PTQ- „„en 
ided there be a Window in it, or at leaſt any Chink Height of be 
hrough which the Air can enter; for according to the ee if the 
Laws of Mechanics, the Weight of the Air is juſt the e ere 
_ whether it preſſes perpendicularly, or winding or Fog is 
DDUQUE. «II. rt * a ü * 
21, Neither ought there to be any Difference in this 2 
eight, if after the Experiment be made, the Room be ater , 
entirely cloſed up; for though the Column of Air which n 85 
upported it before, by preſſing upon the Liquor in the Placeinwhich 
ellel, be now intercepted by the Ceiling, yet that part 1 Ae, 
1b A: 1 BY ; 4. TE ment is made, | 
the Column of Air which is below the Ceiling, prelies be inrirety 
much upon this Liquor as it did, when it bore the c? up. 
eight of the Reſt of the Column, becauſe the Reſiſt- 
nce of the Ceiling does as it were preſs upon it, and 22. 757 the 
inder it from expanding it ſelf. | 5 Height of 
22. It is true, that if, before the Experiment be made, %, %, 
e Chamber be ſo exactly ſhut up, that the Air within greater, i/the 
as no Communication with that without, then the Li- Pace 444 
or contained in the Tube ought not to deſcend quite ſo dag le. 
r; becauſe as the Tube empties, and the Liquor in the fore the Ex- 
eſſel riſes, the Air which is in the Chamber cannot riſe in [777% 945 
„„ Pr | 
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"remain is the heavier Or lighter be uſed, there will remain more or leſ# 
. f it in the Tube; ſo that Mercury or Quickfi ver, which 
T. is aboult fourteen! times as heavy as Water, ought not to 


 Bbore is un 


1 there is no Vacuum in the Top of the Tube, but the Place 
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15 Proportion: Conſequen quently it muſt be condenſed, '; 

therefore will have force enough to ſuſtain a little more 
Liquor in the Tube; but this cannot be perceived un- 
by * a very little Plaes in which the Experiment 


r 
-_ 


$3. 7hat 23. From what has been POT ir is eaſy to appre« C 
3 * that if inſtead of Water, any other Liquor that is 


, be ſuſtained by the Air; but to about Seven and twenty 
. Inches and a half, which is very near a Fourteenth Patt 
of the Height that Water is ſuſtained, and the reſt of che 
Tube, How long ſoever it be, ought to be filled with 

ſubtle Matter. And this is confirmed by Experience. 
ihr — 24. But that the Experiments may be more ſenſible, 
Trove caſt; the Tubes ſhould be made of Glaſs, becauſe that is tranſ. 
made with parent: And Quickſilver being fo heavy, that we are not 
flu. obliged to have Tubes much lotiger than Twenty ſeven 
' Inches and a half, _ eee e. them more Gr 
to be managed, and to obſerve a t many particulars 
| _ it would be difficult to S Pubs ih are ve. 
— 25. Fut then, This may give Occaſion to thoſe who 


Vacuum in believe the Poſſibility of a Vacuum to obſerve; That 


which is left by the Mercury, is filled by ſome Matter, 

becauſe the viſible Objects behind the Tube, 1 affect ou 

Eyes ſtill, and are as plainly ſenſible as they were before, 

which they could not do, if there were a Vacuum; be 

cauſe their Action would be interrupted. And if the Eye 

were placed directly againſt the Tube, we ought not i 

ſee any more than in the Dark, or than if an opake B 

dy were between; but we find it otherwile. | 

a6. Anocher 26. To this we may add, that 2 Nothing of a Vacum 
Prey has no Properties, and that if we put the Top of ti 


1. Aﬀett onr Eyes) It don*rar all | Properties) It is very true indeed 
follow, that there is no Vacuum in | -that Nothing has no Properties; 1 
the Top of the Tube, becauſe the Space | how does it follow, that Space whis 
out os which the Quickſilver came, | is void of Matter» has thereiv 

bs tranſparent; For why cannot the] Nothing in it, or is it ſelf entir 

Rays of 1 Light, pals through an en- Nothing. But it may be allowed d 
tirely void Space? On the other Hand, | there is ſome finer Matter in 6 
they can't poſſibly paſs. through 4 | Top of the Tube, or perhaps a It 
Space that e quite full: See what | Air ſlipt under the Quickſiwer wt 
is faid ot the Nature of Light, in J. is rarefy'd by the Heat; bur | "Is 
its Place. | Space is very tar from being full. 

a. Nothing, or à Vacuum has wo * | p 
- ' 7 Tut 
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ube very near the Fire, we perceive a Rarefaction, in 
he ſame manner, as in a Thermometer. which makes the 
ercury fall, whence it follows, that there is ſome real 


c Fes CT : 
27. However it is eaſy to ſee that this Space is not full 27. 74ae the 
of common Air ; for if the Tube be not quite filled with =, of the 
Quickſilver, but an Inch or two be left for Air, and ſtop- ſall of grofs 
ping the End of the Tube with our Finger, it be invert- Air. | 
d; we obſerve that the Quickſilver deſcends flowly, and 
ve have time to ſee the Air aſcend in the Form of 
Drops. Whereas let the Tube be entirely filled with 
Quickſilver, and immerſed in the other Quickſilver, that it 
may empty it ſelf in the ordinary way; then if the Tube be 
opped with the Finger and inverted; the Quickſilver will 
ot fall ſlowly, but all at once, as if it were one hard Body, 
gor ſhall we perceive any Thing to aſcend through it. 
28. For a further Confirmation of this Opinion, viz. 28. The Third 
That when the Quickſilver deſcends from the Top of the Prot. 
Tube, it is not filled with common groſs Air, we may obſerve; 
at if the Top of the Tube be madelarge, in the Form of a 
eſſel, and ſome Sort of Animals, as Birds, Rats, and Mice, be 
put into it, they will die, in a very ſhort time; that others, 
uch as Flies, ſeem to die, but being preſerved afterwards, 
wo or three Days in a more temperate Place they revive 
nd fly away; and others, ſuch as #orms and Frogs are preſer- 
ed alive, and not hurt, unleſs they continue very long in it: 
29. It may here be demanded, how the ſubtil Mat- 29. Vr 
er, which fills the Top of the Tube, gets through; To DR 
hich it may be anſwered ; that it ſeems rather to paſs iu imme 
hrough the Pores of the Glaſs, than thoſe of the Quickſil- Top of the 
fer, becauſe the Quickſilver being very heavy, the Pores Fas PA 85 
f it ſeem to be rather too ſtnall for it to paſs through them: 
hough I ſhall be of another Opinion, if what I have 
eard from England be true, viz. i that a Tube of fix 
oot long, will not empty it ſelf at all, if the Quickſil- 
. That @ Tube fix Foot long) Thi 50 be ined Helghe (vis. - 
. is os 1 the —. 3 3) es 'the 
mous Dr. Vallis in his Hydro- | leaſt Air gets into the Quickſilver 
wicks, Prop. 13. If the Quickſil- | thus ſuſpended, or if the Tube be ſha- 
ſuſpended in an inverted Tube, be | ken, the Quickſatuer will immediately 
exactly cleared of all Air before | ruſh down to the uſual Height 54 
be inverted (which cannot be done | after ſome Reciprocations,) will and 
t by great Care and Niceneſs,) and if | fill. * © yes 
Tube be cantionſly inverted, and | Which Experiment, having been 
ed in a firm Place ſo as no: to be | often repeated by the Lord Broanker, 
the leaſi ſhaken; ths Quickſilver | the famous Mr. Boyl> Mr. Haygens 
ouch the Orifice at the Bottom be | and others, has ſucceeded: ſo that 
en) will remain ſuſpended, much | there is no doubt of the certain Truth 
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ver with which it is filled, and that in Which it is 


im. 


merſed, have ſtood ſome. time in a Place void 
. groſs Air: For in inquiring into the Reaſon of th 
Phænomenon, we can find no other hut this, thy 
the Quickſilver thus prepared, 


of the Phænomenon; but upon what 
Cauſes ſo ſurprizing a Thing depends, 
is not ſo well agree. 
The Lord Broxnker thought, that 
the VVeight of the Air was much 
greater than anſwers to the Height of 
,  abont 29 Inches of Quichſitver, but 
that the Qzickſilver was depreſſed to 
_ that Height, by the Air which was in- 
viſibiy mixed with it (mwnleſs it was 
eleared of it.) And after it was 
cleared of it, and there remained no- 
thing to reſiſt the Weight of the en- 
_ ternal Air, bat only the bare weight 
of che Quickſilver, then it was found 
to be otherwiſe 3 and the Quickſilver 
was ſnpported to a greater Height, 
by the Ballance of the Air, This is 
indeed very ingenious ; but that which 
. weakens very much this Explication, 
is, that upon the leaſt ſhaking of the 
Tube, the Quickſilver ' immediately 
- Tuſhes down: which could by no 
means be, if it were ſupported by 
an ny Weight of Air or Ether. 
_ Wheretore.the famous Dr. Y/allis- 
attempted the Thing another way. 
He imagined, that all real Gravita- 


tion, proceeded from the Preſſure or | 


Spring of the Air or tber, without 
which thoſe inactive Bodies which 
we call heavy, if once at neſt, would 
remain ſo, withou# any. real gravita- 
tion, or without deſcending; having no 
more Tendency to move downwargs than 
ſideways, The Quickſilver therefore, 


when it is cleared of all Air from 
within, and ſuſpended in the aſoreſaid 
manner; when it is at reſt, will cou- 
tinue ſo, and retain its Poſition, be- 
yorud the common Height neceſſary. ta 
an æquilibrium; becanſe it is free 
From all Preſſure of the Air, and 
is not preſſed upon, either by its Gra- 
vity, or by its Spring: But if it be 
"put in Motion, either by any ſhaking 
* the Tube, or by any Motion within, 
rom the Spring of the Air which was 

ar fnſt left in it, or is ſince got in, then 
it will continue that Motion down» 
wordt (chat way being open.) $54 
But ſince ir is now allowed, that | 

' Gravity does not depend upon the 


Artic. 9. 


is cleared of. ſome 


nate and immutable Affection of i 
Matter, neither can this Explicaig 
be admitted. And indeed this vey 
learned Perſon confeſſes, that he hin- 
ſelf was not ſatisfied with it, Ther 
fore he adds, That the Superſiciu i 
the Tube however well poliſhed, u- 
not be thought to be ſo free fromdl 
Ruggedneſs or Inequality; but thi 
there muſt remain ſome Rongine 
which muſt canſe Coheſion, or (ifi 
be moved) ſome Friction of the ad 
Jacent Body, whereby the Motion mf 
be ſomething hindred. 

And indeed this Opinion con 
nearer the Truth; and that chich 
becauſe 1 the leaſt ſhaking of th 
Tube, the Quickfilver falls down; 

whence it is manifeſt,” that the d. 


. penſion does not depend upon 1 


permament Cauſe, ſuch as the Gn. 
vity of the Air or ther, but up 
ſome accidental Thing, ſuch as ſom 
kind of Adbafion, However, be 
cauſe there does not appear to bear 
ſuch Roxyhneſs in the Superficies d 
the Glaſs, as this learned Perſon im 
ines; it ſeems to be moſt probs 
le, that the Quickſilver remains du 
ſuſpended · from the Contact or Age 
ment of the Parts, the Force of whid 
is always very great in every Effedd 
Nature. Thus, a plain and ſmool 
Load ſtone applied to a Ball of I: 
ſuſpended on à String from a Nah 
will draw it much further from tif 


Perpendicular, than in proportiony 


the Magnetick Force; if it be pulls 
back with a 2 and even Hu 
and be not ſeparated by any a 
dental Shake. So alſo Water wi 


aſcepd in a Vacaum, in ſmall Gi 


Tubes open at both Ends. Andi 
{ſmooth poliſhed Marbles will u 
be ſeparated, though the groſſer 

be removed, And ſo the Parts of 
hard Bodies (and in ſore meal 


alſo ot Liquids) cohere - together i 
-Contad, that is, by that Attr46 


which always ariſes from Conus 
See what is ſaid below at Chap. 


* 


* 


All the Author's Pains therefore 


Air or cher, but is an original con- 


| 


bout ſubtil Matter, and 1 


tion y 
be pl 
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Chap, 12, of NATVxAI PruilosoPnHy, -G, 


Matter, which before kept its Parts at a Diſtance, and 
ade the Pores ſufficiently wide and long, to give free 
paſſage to the ſubtil Matter; and becauſe it cannot thruſt 
he ſubtil Matter into the Place which it is diſpoſed. by 
s Weight to quit, therefore it does not deſcend at all: 
owever, not having had any N to ſee how 
ell this Experiment ſucceeds, and not venturing to ſay 


hat it is falſe, we remain in ſuſpenſe, and do not deter- 
ine which Body it is, through the Pores of which the 
ſubtil Matter paſſes, to fill the Top of the Tube. 
30. But to return to our Diſcourſe, and to continue go. What 
o draw the Conſequences which we think deducible from f, , 
hat has been ſaid above; Let us ſuppoſe a Tube filled J, e 
vich Quickſilver, and immerſed as uſual in a Veſſel, in- Tube be lifted 


o which Part of the Liquid runs, till it is about the % 3 
eight of Twenty ſeven Inches and a half, and then it be er End it 
ifted upa little above the Surface of the Quickſilver, ſo that 3 ont of the 
dne Drop only of it may run out; then becauſe the Quick- . 
flyer, that remains in the Tube, does not weigh ſo much 
as the Air without, it ought to be impelled with Violence 
o the Top of the Tube, and after that, its own Weight 
ought to make it deſcend on the one hand, as much 
2m Air makes it aſcend on the other; and fo we find 
ut does. | | ee 985 
31. If, after having made the Experiment as uſual, we 43. That we 
ke the Tube out of the Veſſel in which it is immerſed, r nor te 


ſtopping the lower Hole with our Finger, but nor preſſing ng of 


very hard upon it, then we ought not to feel, nor do we the 2wick/it- 
indeed feel the Weight of the Quicklilyer: For though it 7 2. 
lies upon that part of the Finger, which anſwers to the 


Hole of the Tube, yet it is not heavy, becauſe it preſſes 


neither more nor leſs, than the external ſurrounding Air, 


which is applied to the other Part of the Finger, preſſes 
upon it, and repels it. And if in this Caſe, the Tube 
be opened at the Top, by ſuddenly removing that 


Pores through which that fctitious | when it is firſt cleared of all Airs 
Matter ſhould paſs; is to no Purpoſe. .| cohzre by mutual Contact, both with 
For if there were a Paſſage for that | one another and with the Glaſs _ 
ſubtile Matter, either t rough the | a certain Attraction, which ceaſes, as 
Quickſilver or the Glaſs ; yet it | ſoon as the Tube is ſhaken, whereby 
would not be able to force the | the Particles are ſeparated from each 
ene up into the Tube, nor |þ other, and from the Glaſs. And the 
to ſuſtain it there: And if there be | ſame Experiment has been made in 
no Paſſage fof it chrough eicher of | Water well clear'd alſo of Air, by 
them, then i} would notTuffer the } which means its Parts approached 
Quickſilver tq ſubſide 2 as ir | nearer to Contact. See Newt, Op= * © 


7 


does when the Glaſs is ſhaken. But. | ticks, page 337. 
indeed the Particles of Quichſitver, | hy 8 wo | 


ry 9 8 
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" ROHAULT's STS r Pit 
which it is ſtopped with, then we ſhould feel the fame x 
if the Finger which is applied to the lower Hole received 
a hard Blow ; becauſe the grofler Air, which deſcend 
| utck, and with great Force into the Tube, adds on 1 

ſudden new Weight to that of the Quickſilver ; and thy 
is confirmed by Experience. 1 
32. at 32. If the Tube be not filled with all Quickſilver, bu 
enght robe ſome other Liquor be put in alſo, we may determine 
rains, - fl. how far each of them ought to deſcend, by conſidering 
* bow much that other e e with the Quick 
1 3 L ſilver. For Inſtance: Suppoſe the Tube filled with Quick 
Jur. filver all but an Inch, and we would fill the reſt wit 
| Water; becauſe Water weighs but a fourteenth Part < 
much as Quickſilver, we ought to conclude, that it wil 
make it deſcend below the ordinary Station, the four 
teenth Part of an Inch, and conſequently the Water wil 
be Thirteen of the fourteen Parts above that Station. 
33. And 33. The like Calculation may be made, whatever her 
what, if it be yy Liquor be put in inſtead of Water: However, iti 
#14 with to be obſerved, that the fame Reaſon will not hold goal 
for groſs Air. For fince we know by Experience, - th 
it has a Power of expanding it ſelf very much,, and cu 
eaſily be mixed with the ſubtil Matter; we conceive thi 
1 by mixing it (elf with that fine Matter with which the 
| Top of the Tube is filled, it preſſes againſt the Top o 
the Tube on the one Part, and = the Top of the 
Quickſilver on the other Part, and fo by this means for 
ces it much lower than it would force it by its om 
Weight, which compared with Quickſilver bears no pre 
£2 portion to it. | | 
75 That the 34. We foreſee alſo, that an Inch of Air will make tit 
— a Quickeſilver deſcend fo much the lower, by how much lei 
«cording to the Tube exceeds Twenty ſeven Inches arid a half i 
57 4fjerent Length, becauſe the Power of dilating it ſelf, does in! 


Lengths of 5 g 
abe Tubes, manner reſemble a 8 : For as a Spring, the me 
it is bent, with ſo A Force 5 nog, unbend i 
ſelf; fo the Air, the more it is compreſſed, with ſo mud 
the greater Force does it dilate it ſelf; and in all this, ou 
EReaſoning is confirmed by Ex dae 
2. Avery 35. But to give a plainer roof 1 how much a litt. 


| anos "a Air, when the Weight of the Column which it ſuſtains 
Cary's-Blad- removed, is capable of expanding it ſelf ; we need o 


der to ſhow take a Carp's Bladder, and cutting off the leſſer Part at tl 
Air is capa· | TT ; 25 

Ile of exe 1. How much a litth Air) See | Art. 3 below. 

| panding it the Notes on Part III. chop. | * 
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hap, 12. of NATURAL ParLOSOPHY. 
eck, where it is joined to the Greater, preſs the greater 
dart ſo cloſe, as to ſqueeze out almoſt all the Air that is 
ontained in it: Then tie it up to keep in that which re- 
nains, Which is not bigger than a ſmall Lentil; After this, 
t it be put into the op of one of the Tubes made 
arge like a Veſſel, and filled as uſual with Quickſilver, 


dul nd managed in the fame manner as the forementioned 

nine Experiments, and then we ſhall ſee how ſurprizingly the 

ring ladder will {well round almoſt all at once, and appear 

io be blown as big as it was before the Air was let 

ick ur. 8 , | by 

vid 36. Now though there be much more ſubtil Matter 36. 7Vkee 

t he Bladder thus diſtended, than groſs Air; yet we are t immedi... 

wil or to think, that it is that which preſſes upon the inter- 4, Dit arts 

ol Parts of the Bladder, and ſwells it thus; this Effect can- ; ce 

vil ot be produced by it, becauſe it can eaſily return through 1 
e Pores by which it entered; it is more likely, 1 that 

ber is fine Matter agitates that little groſs Air which remains. 


the Bladder with great Violence, which Agitation is the 


it 
pool mediate Cauſe of the Bladder's ſwelling : this is ſuf- 
"th ciently evident; for if the Bladder be entirely emptied of 
cu e groſs Air, it will not ſwell at all, and if there be a little 
» that OC _—— will 7 0 this Expeniche 725 „„ | 
1 tells 37- In order to make this riment well, it ſhould 37. A re- 
op ee done with a Tube open at both Ends, and the u ee eee 
Fund ſhould be covered with a Hog's-Bladder, moillged this Eaperi. 
s fort in Water, that it may ſtretch the better, and this went. | 
_ give us opportunity of obſerying another Circum- 


ance very curious; and that is, that as ſoon as the Quick- 


: ver begins to deſcend, we ſhall ſee the Hogs- Bladder 

ke H retched, and forced into the Tube; the reaſon of which 

ch Ei that then a very heavy Column of Air preſſes upon 

Alf and there is none under it to ſupport it. K \ 


s in H 38. If the Bladder be pricked with a Needle, and the Nee- 38. Awocker 

e be pulled out a little, to let ſome of the groſs Air in, enmtauee. 
end ind then the Hole be ſtopped; the groſs Air which enteres 
mud will expand it ſelf round the Carp's-Bladder, and press 
pon it, and make it appear more or leſs wrinkled, ac- F 
wg the Quantity of Air let in. wore 1 
39. This Experiment may ſerve to undeceive thoſe, 72 The Uſes 
ho upon reading Ariſtotle have been of Opinion, - that laue of this 

ir made ten times rarer than it is, W changes ir 
at ture, andis can ve rted into Fre. For the Falſity of this Ima» 


1. That this fine Matter ' Not | no ſuch Thin but only the Elafti. \ 
at Matter, for probably there ud of the Alr i ſelf. 4 PT, 
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o. That the 

eight of the 
Quickſilver is 
Cariont. i 


4t. That the 
FEreateſt Cold 


onght not to 
alter the 


; Weight of the 
Quickſilver, 
and what the 
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Noelle sven Put 
„ gination is clearly ſeen, by ſhowing that the Air containg 

| 2 Carp's-Bladder is Med dove a hundred Time 
and yet does not at all alter its Form. 

40. When I ſpoke of the Height which the Quickſilye 
ſtands at in the Tube, I limited it to Twenty ſeven Inch 
and a half, which is the common Height obſerved oi ” 
Paris; but to ſpeak exactly, it is ſometimes higher, ani 
ſometimes lower ; becauſe the Air at different times 


lighter and heavier. 
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41. One of the beſt Obſervations that T have met wit 
upon this Subject is this: That though we know by Ex 
perience, that the Air is condenſed by Cold,” yet I han 
neyer found that the greateſt Cold, made any Alteratia 
of the Height of the Quickfilver in the Tube. The Re oon 
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Canſes are, ſon of which, in my Opinion, is, that the Cold being wilt" 


that ought to 
F/ter it. 


ry near the ſame over a great Part of the Superficies d 


the Earth, the Air does not paſs from one Country to iis - 
nother ſo that the Bulk or Quantity of it is inc ber 


ſed; but it being condenſed only from the Top u 
the Bottom, it is the fame Qu 


antity of Air, that preſſ ad 


upon any particular Place of che Earth; ſo that all thy: 
Difference that there can ariſe in the Air, muſt be imp 


ted to more or leſs 1 Vapours and Exhalations, which are co 


tained in it at differeut Seaſons, and to the Winds whid "Fs 


dry and clear 


explain particularly the Cauſes of all 


ſometimes lideways; a great deal to 


be aſcribed ro the Alteration of the 


blow ſometimes upwards and ſometimes downwards. BCa 


1. Vapours and Exhalations) It | 
has been long obſerved, that in cloſe 


and rainy Weather, the Quickſilver 
does not riſe ſo high, as when it 1s 


which has been 
thought by ſome to overthrow the 
whole Theory of the Weight of the 
Air; and indeed it is very difficult, to 


the various and minute Changes of 
the Heavens, a great deal is owing 
to the Winds, which blow ſometimes 
upwards, ſometimes downwards, and 


Vapours; a great deal to Steams ri - 
fing out of the Earth; ſomething muſt 


Heavens in the neighbouring Coun- 
tries, and perbaps ſomething to that 
Flux and Refinx which the Moon 
cauſes in the Air, which is much 
greater than that in the Sea, ee. To 
account for all which particularly 
and exactly, would be endieſs. How- 
ever, to propoſe fomething which 
may come pretty near the Truth; it 


incumbent Weight being taken « 


Js be ablerved, that the Air it ſel/ | 


— 
* 
s 
PER 2 
4 N F FOR WCET 2 3 
* 8 " > 4 


in the Tube to fall very much, # 


is heavier than t he Yaponrs, and i tatic 
ted to ſupport them, becauſe | | 
Particles are groſſer, and ariſe fw nt I 
denſer Bodies, than the Particles 
Vapours. . 3 
In che firſt Place therefore, ti 
Weight of the Air, in any pertic 
Country, may be ſo changed byll 
Winds,” that the Atmoſphere m 
be condenſed and made heavier, 
bringing a greater Quantity ot Mel ab 
ing it together; viz. wo 

ever vo. Winds blow at tbe fan 
time trom contrary Parts of f 
Heavens; or ſome of the Air 
be carried or blown away by thel 
and thereby an Opportunity given! 
the Atmoſphere to unfold it ſelf, fi 


viz. as often as two Winds bie 
from the ſame Country to oppoi 
Parts of the Heavens; or whenl 
ver any one particular Wind 1s We 
ſtrong ; for it is found by Experiend 
that an arcificial ſtrong Wind mall 
the Air lighter, and the Quick(i"t 
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. As co any Alteration in the Height of the Quickfil 
er, which may be . to ariſe from the Dilatation of; 


no he ſubtil Matter in the 0p 


es J abe Philoſiphical Tr anſadtjons, Numb," 
"Secondly, Cold and. nitrous. Parti- 
les of the Air it ſelf, condenſed 2 
old from the North muſt condenſe 
hae he Atmoſpbere where-ever it comes, | 


and make it heavier. 


ions make the. Air heavy (in the 
ame manner as the Specifick' Gra- | 
icy of any Menſtraum is increafed, 
es M difolving Saks and Metals) and 
ves elaſftick Force, as it is called, muſt 
thereby become ſo much the ſtrong- 
r 3 a 7 


P il Fourchly, When the Air by cheſe 


Yreſl and ſuch like Cauſes is become heavy, 5 


en is it mote able to ſupport the 
apours; which when they are en- 
wp irely mi xt with it, and ſwim about, 
and are every way diſperſed in it, 
make the Sky ſerene and clear: But 
hen the Air from the conti 
auſes, is made lighter, then is it 
nable to ſupport the Vapours with | 
which it is always filled, and fo be- 
ng put into ſome ſort of violent A- 
and tation, they gather themſelves into 
. louds and Miſts, and being formed 
fe ft nto Drops, fall down. n. 
-ticles From theſe Obſervations, it is ve- 
ry evident, that the ſame Cauſes, 

| hich make the Air heavier, and more 
artic ible to ſuſtain the Quickſilver ia the 


. 


þ 


— 


ere unnd dry; and by the ſame Cauſes by 
bich the Air is made lighter, and 
leſs able to ſuſtain the Quickſilver, 
r. whey" Showers. and Rain produced 
e lan 0. EE EE 
* t Hence it follows, Firſt, That when 
Air me Air is lighteſt, and the Ouickfil- 
by the er falls loweſt in the Tube, then the 
louds moye very low and quick; 
t ſeit, of =2d that _ Air, 5 . 
ken appears between the thick Clouds 
being diſcharged of its Vapours, ſeems 
oppo" tranſparent and bright, and gives 
w henſo de deft and eaſieſt proſpe& of Things 
d is n 2 diſtance, 1 
Secondly, When the Air is more 


of the Summer, or the Contraction of it by the Cold of 
he Winter, it cannot be at all ſenſible: For Experience 
che ows us, that if this Matter be heated by a Fire, much !. "my 
more than it can be by the Heat of the Sun, it will not 27 lee 


an, at the ſame Latitad with 


ude, make the Heavens alſo clear | the Tube, than in 
4 


9 
N 


ATVRAL PaILOSOPHY., JL 
- 42+ That noi 7 
ther ho 1 
I) | ; 255 1 the , 4660 
"of rhe Tube, by the Heat mer, nor the 
Cold in the 

_ | Winter, do at 
all ſenſibly di- 


late or con- 


in 


vens are fair, but a little thicker, and 


.Vapuurs which are every way equal» 
ly diſperſed about; and as has been 
by mam obſerved, it does not afford 


ance ; and if there do appear any 
Clouds, they are very high and move 
AE . 
very flow ;: and when the Air is 
| heavieſt of all, the Earth is ſome, 
times covered with very thick Clouds, 
- which ſeem to conſiſt of heavier ſort 


ries is capable of Kiſtining, bar 


Ar. * nF. EB Ga wit 
_.. Thirdly, Hence it is, that in our 
own Country, when the Cold is great- 
eſt, and the North and North Eaſt 
ine blows the Quickkilyer in the 
Tube is hig eſt ; becauſe at that time 
two Win 


- 


trary blow together upon our 
Country from 4 — Patel of the 


the 
Wind blows almoſt always from the 
Weſt . To which we 9985 add, thay 
the Air which is brought Wer by 


Heavens; for in the wits, hs 


by the Cold. 


che North Wind, comes condenſe 
Erne Fourthiy. In the moſt Northern 


Countries, there is greater Variation 
ot the Height of the Quickſilver in 
Countries 
which are more South, becauſe in 
choſe Countries, the Winds are ſtrong- 
er and more variable 4 and "oppoſed 
by. each other in a leſs Trac of 
Land; whence the Air is ſometimes 
more heaped up and condenfed, and 
ſomeũmes carried away and lighty 


ned. $4 > ER A 
Laſtly, Between the Tropicks, 


Tube, becauſe there the Wind is tor 
the moſt part very gentle, and blows 
the ſame way. ; 


nd ml), 40d the Quickſilyer is raiſed 


PR Es 
See the Philoſophical TronſaGions, 
| Namber 181; wit on ; 


b. 1 1 5 Th ** mike 


not quite fo blue, by reaſon of ch 


| ſo good a Proſpect of Things at a 
Thirdly, Heavy and dry Exhala- | di 


of Exhalations, which the Air at that 


there is the leaſt Variation of all, in 
che Height of the quickſilver in cha 
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+ - make the Quickſilver deſcend at all; and if the H 
Saoummer can do nothing towards ſenſibly dilating it, the 
| >  Coldofthe Winter can much leſs do any Thing towards 
- rhe condenling it. JJ CS ans 
| 43: Hew 43. But whatever be the Cauſe of the Quickſilver's ri 
E 


"oh 


oy .. ſing and falling in a Tube, where the Experiment is con- 
5 7 SA e the greateſt Height that I have obſerved for ff. 
Height of the teen Years, in a Tube which I prepared for that Purpoſe, 
cad was Twenty eight Inches, and a third Part of an Inch; 
/ and the loweſt was Twenty fix Inches and ſeven twelfth 
=” Parts of an Inch; ſo that the greateſt Difference in the 
Ft | Height of the Quickhilver; was an Inch and three quar: 
1 8 J 
1 4. That the 44 Though all theſe Experiments are ſufficient to com 
— ob agg vince us, that it is by the Weight of the Air, that the 
2420 robe Water or Quickſilver is ſupported or made to riſe in the 
| different in Tube; yet it is eaſy to conceive how there may be ail ch 
q . Alteration made in the Height of the Quickſilver, and ye Wl O 
3 Height. no Change made in the Air it ſelf: In order to this, we ſo 
© need only make the Experiment in two different Places, V. 
the one the higheſt, and the other the loweſt that we cu 
come at: For there being a leſs Quantity of heavy Air in il O. 
the higheſt Place, the Quickſilver cannot be ſupporced by Wl E. 
5 it to ſo great a Height as in the loweſt. M 
45: The ft 45. Now in order to try if Experience would agree wit Wi fa 
E Periment. ar Reaſoning, I filled a Tube three Foot and a half long, be 
with Quickſilver, and immetſed it into a deep and ſtrit i *f 
Veſſel; into which it emptied it ſelf as uſual; after which wi 
I fixed them both in a Wooden Frame, made for that ll *2 
Purpoſe : And now the Inſtrument being ſuch as could ll " 
conveniently be carried from one Place to another, with. 0) 
out any Danger of ſpilling: I carried it to the Surface of i the 
the River Seine, which happened then to be frozen, an fold 
obſerved exactly the Height of rhe Mercury : After which, Ml IT 
I went up one of the Towers of the Church of the Vs A 
Mary at Paris, which is about Two hundred and fixteen BC 
Feet higher than the Place where the firſt Experiment T 
was made; and here I found the Quickſilver was not ſo 2 
high in the Tube as before, by near three Lines, that 5 and 

7 neas © quarter of an In]? 
46. Another 46. The ſame Experiment was tried in Auvergne, in one Tat 


. of the loweſt Places of the Town of Clermont, and upon 


BST SW'g arg swWg ns- 


the Top of a neighbouring Mountain, called Puy de Dom, by 1 
which is about Three thouſand Foot higher than the Va the 
ly, andthe Difference in the Height of the Quickſilver uu he 
found to be adove three Inches. 4 
CER ; * | + Logs x 47 5 
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457. As this Experiment is more ſenſible than mine, if 47;) 
it = made, as there is Reaſon to think it was, with all 277 


it to be every where of the ſame Denfity as it is 
near the Earth: For ſince upon taking away Three thou- 
ſand Feet of Air, the Quickſilver ſinks three Inches, this 
is a Proof, that a Column of Quickſilver of three Inches 
high, weighs equal to Three thouſand Feet of Air, and 
conſe ently the Height of the whole Air, which coun- 
iſes Twenty ſeven Inches and a half of Quickſilver, 0 
is Twenty ſeven thouſand and five hundred Feet high. © 
48. As therefore we conclude, that when there is leſs 48. That 
Height of the groſſer Air to preſs upon the Quickſilver % Net, 


— of finding the Height of the whole Air, ſup- 
po 


in the Veſſel; there ought alſo to be leſs Height of that re = 


in the Tube; for the ſame Reaſon, if we ſuppoſe that Tube, if there 
there were no groſs' Air at all to preſs it upwards, we g u. gf 
ought to conclude that all the Quickſilver would fall down, _ the Veſ- 
- Fee That in the Tube would be level with 2hat in the 4. 

49. Some have imagined ir impoſſible to -make any 49. 4 De- 
Obſervation by which it ſhould a r ee e 
Experience agree in this Particular; becauſe there is no make this. 
Mountain high enough to carry us up to the upper Sur- Experiment. 
face of the Air; and becauſe, if there were, the Air would 82 
be fo thin, that we could not breathe in it. But I thought 
of a Means to remove theſe two Difficulties, and by _ 
which the Thing might eaſily be effected; and that was, 
to prepare ſome ſmall Room, with tranſparent Walls, 
which one might ſtand without and look upon, without 
any Danger from what might happen within. I cauſed 
therefore a Glaſs Inſtrument to be made, according to the 


RY 


following Repreſentation. BC is a Tube, upwards of rab. f. Fig.. 


Twenty ſeven Inches and a half long, and is open at C: 
AB is a large Cavity, which has a Communication with 
BC by the Part BL, and is cloſed, and has no Aperture 
at A: DE is a ſmall Glaſs Tube ſtopped up at the End 
D, and ſticks out of the Cavity AB by the Length FE, 
and is open at E: Beſides there is a ſmall Hole Fin this 
little Tube, where it is cemented on the outſide to the 
Glas AB in ſuch a manner, that the Cavity of the little 


Tube has a Communication, with the large Cavity AB 


by this little Hole F: Laſtly, by means of the Neck BG, 


the external Air has a Communication with that in the 
hole Tube cd. . 
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Hew the 50. I firſt ſtop the Hole G with a Hog's-Bladder, and 
* turning the whole Inſtrument, ſo that the End C may be 
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uppermoſt, then I pour in the Quickſilver at the Hole E, 


Which at firſt falls only into the little Tube DEE, but 


when it is full up to F, then continuing {till to pour in, 
it runs through — Hole there, and fills the Cris AB 


Which ſurrounds. this Tube, which I fil up as high as B; 


then I fill the reſt of the large Cavity, pouring the Quick- 
filver in at C, till it 9 rs by 1 i Hole E. wach! 
ſtop then with a Hog's-Bladder ;. after this, I continue to 
pour the Quickſilver in at the Hole C, till the Tube BC 
is quite full: Having done this, I ſtop the Hole C with 
my Finger, and invert the whole Inſtrument which is ful 


of Quickſilyer as uſual, and immerſe. it in a Veſſel of the 


x 85 Game; Then the Cavity AF empties itſelf as far as IL, and 


at the ſame Time, the little Tube DFE empties itſelf to 


the ſame Height, and the Tube C empties it ſelf to H. 


which is gore Inches and a half above the Quick- 
llver in the Ve 


perience agree: for as there is no groſs Air to preis upon 


the Surface IL of the Quickſilver which remains in the 
Baſon IFL, fo there is nothing to force it to riſe in the 


little Tube DFE. - | 


31, $wpri- 51. Now. if the Hog's-Bladder which ſtops the Hole 
Hes at G, be pricked with a Needle, it is evident, that the 


From the En- 
trance of the g * | 
Air into the produce Two very different, and therefore very remark- 


amen. able Effects: The firſt is, That preſſing upon the Quick 


groſſer Air which enters into the Cavity ABG ought to 


filver which is directly under G, it will cauſe. it to de- 
ſcend; and alſo preſſing upon the Surface IL of the Quick- 


ſilver which remains in the Baſon IFL, it will make Pan 


of it to aſcend in the little Tube DFE, and fill it quite 


full, provided it does not exceed Twenty ſeven. Inches 


and a half in Length. The Experiment will be more ples 
fant, if after the Hog's-Bladder, with which the Hole G 
is ſtopped, be pricked, the Needle be pulled back ſeve- 
ral times a very little, to let a little Air in at atime through 


the Hole, and then thruſt forward to ſtop it again: for 
then you will have the Pleaſure to ſee the Quickſilver in 


the little Tube DFE aſcend by little and little at the ſe- 
veral times, and that in the Tube BC deſcend in the fame 
manner. Then if the Needle be pulled out all at onct, 
28 Ton ties e vie 1-157 eee 
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NATURAL PRrrosor nur. „ 
you will ſee at the fame time it will riſe as much on te 
one Hand, as it falls on the other. ti „„ | 
32. If the Liquor with which the Baſon belonging to 54. 742: the 
the Tube is filled, iy all itt 2 there is no E 22 
to ſupport it, as we ſee in the foregoing Experiment, where 4 inge 
the little Tube DFE, is e op ried of the Quick- _ there 
filver ; the Reaſon holds ſtronger for its not riſing, if ne ir w 
there be no Air to thruſt ir up; wherefore there is no Hie. 
need of making any Experiment, to be aſſured, that the | 
Water ought not to riſe in a Syringe, when the Sucker is 
drawn, if the Veſſel in which the End of the Syringe is 
immerſed, be fo ſtopped, that the external Air cannot en- 
ter into it. But if any one be ſtill fo obſtinate, as not to 
be content without referring it to Experience, he need 
put the End of the Syringe into the Mouth of a 
Glaſs Bottle, which is round and ſtrong, and full of 
Water; but not begin to draw the Sucker, till the Mouch = ©: 
of the Bottle be well ſtopped wich Wax, or ſome ſuch __ 
Thing, to prevent the external Air entring ; and then 
he will ſee that the Water will not riſe at all in the Sy- 
* That we may go on to explain the moſt conſidera- $3: VVhg the 
ble Phenomena of Hydraulick Inſtruments ; I come now fs of the 
to give an Account of the Syphon. Let ABCD then be 23 
ſuch a Syphon, the ſhorter Arm of which CD is put in- he Vater is 
to a Veſſel of Water; Then, as has been often ſaid, the 2. 8 | 
Air which preſſes upon the Water which is in the Veſ- pig. x. 
ſl, ought not to make it riſe up in the Syphon, becauſe | 
the Air which is in the Syphon hinders it. ny 
54- But if the Water in the Veſſel be made to riſe up 54. V 
into the Syphon, either by ſucking it at the End A, or % cauſe of 
any other way, ſo that it be flled quite full of Water, riſing Page 
and then we take our Mouth away from the Hole A, the S. 
Water . will not ceaſe to run, but continue running, fo 
long as the ſhorter Arm CD remains in the Water in the 
Veſſel: The Reaſon of which is this. So as the 
ſhorter Arm CD is immerſed in the Water, the Force of 
the Air indeed, which pre ſſes upon the Water in the Veſ- 
fel, and which endeavours to make it riſe in this Arm, is 
not ſenſibly greater or leſs, than the Force of the Air 
which endeavours to repell it, when it offers to run out 
a the Hole inthe other Arm : But becauſe the Force of 


4 


_1. You may find che Deſcription, of the famous Mr. Boyle exceeds 
or an Inſtrument not much ualike ]] chem all, and is þ well n, that 
this in the Experiments of the Aca- | I need 05 delgribe it · 
tem; dei cimento. But the Air Pump 9 | 
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ae—gch of theſe. two Arms is diminiſhed, in proportion. to 

the Weight of the Water which each of them impels; 

and the Weight of the Water wy longer Arm being 

| heavier, than that in the ſhorter Arm; it follows, that 

there remains more Force in the Air which acts upon the 

Water in the Veſſel, to make it riſe up in the ſhorter Arm, 

than there does in the other to ſo that it is in- 

deed made to riſe, and forced to run out through the 

longer Arm, notwithſtanding the Reſiſtance of che, Ait 

1 | her — e es Syph n.da 

| oc. How liebt 55. 1 here iu tne Arms Or the. On de 

5 5 * 4 1 that 3 of che ah np which the Air would 

1 mg ſuſtain in a perpendicular Tube ; for if they be longer, the 

de hater te Liquor with which the Syphon is filled, will divide at the 

ed. Top, and deſcend in each of the Arms; which is con- 
firmed by Experience. . n 

36. How the 56. After ſo many different Explications as have been 

Air is drawn already given, I don't think it neceſſary to inlarge much 

Rn upon explaining how the Air enters, and is received into 

2 Pair of Bellows ; for it is eaſy to apprehend, that when 

the Sides are ſeparated from each other, they thruft for- 

ward the Air, which not being able to move freely eye- 

ry way 1 becauſe the World is full; or at leaſt not be- 

ing able to enter in at the Noſe with Eaſe, and quick 

enough to fill readily that Space which is left by the Sides 

ofthe Bellows when they are opened; it is turned back, 

and enters with Eaſe and Swiftneſs through the Holes of 

' © the Bellows. N as rag 

37. Hew we 57- It is proper here to obſerve, that we receive in the 

draw in the Air by Reſpiration, much after the fame manner: For it 

wb Re is certain, That the Muſcle of the Thorax and Abdo- 

+++ men, ferve to diſtend, and ſwell the Body, by which 

Means the Air being thruſt back, gets into the Hollow df 

the Lungs through the Mouth and Noftrils. 3 

78. Prhence 58. The only Difficulty here is, that ſince we ſuſtain a 

2 17 bf. great many Columns of Air, which are all heavy, and 

Fealty in Which preſs upon the external Parts of our Body, and 

{ breathing, thruſt it inwards; it ſhould ſeem that we ought to feel 

7 " ſome Difficulty in breathing, in order to overcome this 

Reſiſtance ; But the Anſwer is eaſy; For if there be ſome 


1. Becauſe the vporla is fall) open. Which I remark here, to 
” Whether the World be tull or not, | ſhow, that whatever becomes of the 
it is the ſame Thing; for it cannot | Fulneſs of the World, the Explicz- 
by, 8 ha 11 b 2 Hen of oth and ſuch like Motions 
eight ring) mu into | is me 175 
5 _ the empty Bellows when they are 
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to thruſt it inwards, there are alſo a ſufficient Quantity of | 
others, which enter into the Cavity of the Breaſt to 
preſs it outwards ; ſo that there is an equilibrium between 
theſe Forces or Powers: and this is the Reaſon why we 
ought not to find any Difficulty in Breathing, or if we do, 


it is owing to ſome other Caule. 


59. The ſucking in of Air through a Quill is done in 59. How ie is 
the ſame manner as Reſpiration ; for it is the fame as if our % we ſack | 
Mouth were as long as the Quill. * ay OO) 
60. If we try to ſuck a heavy Liquor through a Quill 60. y # f 
dipped into it, we ought to find ſo much the greater Dif- vf 
ficulty as the Quantity of Liquor we make to riſe is greater; bene L. 
becauſe this Liquor Jeong by its Weight upon the ex- r. 
ternal Air which endeavours to raiſe it in the Quill, * hin- 
ders it from impelling and aſſiſting the Air which is in the 
Lungs, ſo much as it uſually does; by which means the. 

Air in the Lungs is weakned, and has juſt fo much leſs 
Force to thruſt the Parts of the Body outwards, than the 
Air which is applied to the external Surface of the Body 
has to thruſt them inwards, as the Liquor which is cauſed 
to riſe in the Quill is heavier. wy 

61. I ſhall finiſh what I have to ſay concerning this 61. Concern- 
Sort of Motions, with explaining that Swelling which 8 te U/ 
Surgeons make in the Fleſh, by the Application of Cup- 4 755 335 
ping Glaſſes; the common Method of which, and that to 
which all others may be reduced is this; They take a 
{mall round Card, upon which they fix four ſhort pieces 
of Wax-Candle, which they light, and ſer like a Candle- 
ſtick upon the Part of the Body which they intend to cup: 

Then they cover all the Candles with the Cupping-Glaſs, 
but do not put it cloſe to the Fleſh, till the Air that is 
within ir, is ſufficiently heated ; then as ſoon as it is 


1. Hinders it from 2257 If 
the entire Weight of the Liquor only 
be conſidered ; we muſt ſay, that the 
Difficulty of Sucking, is therefore 
greater orleſs, becauſe, in proportion 
to the * or leſs Height or Thick- 
neſs of the Column of Liquor, the 
Breaſt is more or lefs diſtended by 
me Power of the Muſcles; ſo that 
the Reſiſtance of the internal Air 
(dy which it endeavours to hinder 
e Liquor from riſing) muſt be ſo 
much more or leſs weakned by Ra- 
refaftion, according to the Power of 
ae external Air, to raiſe up the hea- 
y Liquor to the Mouth. Bur be- 
we the Columns of Liquor are 7ai- 


* 


| 


| 


fed by the external Air with leſs or 
greater Difficulty, according as they 
are leſs or greater in Height and not 
in Thickneſs; therefore it we ſuppoſe 
two ſuch Columns, one of which is 
twice as high as the other, and chis 
other twice as thick at that; though 


is che ſame Quantity of Air to be 
ſucked out of the Quill, and the ſa me 
| Quantity of Liquor to be ſucked 


greater Diſtention of the Breaſt, and 
a greater Force of the Muſcles is 
required, that is, ir is more difficult 


it be plain, that in both Caſes, there 


through it ; yet it is evident, that 2 


to ſuck or raiſe up the Firſt than 
the Second. | 
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put cloſe, the Candles go out, and we ſes the Fleſh ſwoll, 


. 62. Why 62. In order to underſtand the Reaſon of this Experi- 
the Fiſh ment, it is to be obſerved ; that during that ſhort time 
feu that the Candle comic light, the Air which 45 in, the 
_ Cupping-Glaſs, i though very much agitatedand dilated b 7 
=o Le latins does however preſs upon the Fleſh, as . © 
= as it did before; becauſe the Cupping-Glaſs being not yet © 
3 put quite cloſe, does not take off any of the Weight, v 
-” * _ *' which it had before it was dilated ; but it is otherwiſe af. tl 
= ter the Candles are extinguiſhed by the immediate Appli- 
cation of the Cupping-Glaſs to the Body: For then the c 
Air which is contained in it, is no longer preſſed upon by the th 
Air without; and as it grows cooler, it has not Force ſuf. ta 
ficient to take up ſuch a Coinpals, as when it was agitz- it 
ted by the Heat: Wherefore ſince all the other Parts of or 
the Body are preſſed pon by the external Air, which allo WW V 
preſſes the Cupping-Glaſs to the Body, the one muſt of WW w: 
neceſlity enter into che other; that is, the Fleſh muſt be BW ril 
_ thruſt into the Cupping-Glaſs, and the Air within it JW thi 
. Condenſed. s + 15 ter 
5 | 1 do 
1. Though much agitated ow This Explication had been ſome- Bo 
| dilated by the Flame, does however | what more plain, if the Author 6; 2 
preſs pon the Fleſh as much as it | ſaid--—thongh dilated by the Flam, 
did before, becauſe the Cupping-Glaſs | yet ſince it is very much agitated, it of 
at eats of ay of the ea, need of having rear dt Wer i vr 
which is "28 before it was dilated.) | of the ue Air here. 5 4 1 
Z 0 Hp af 55 * 
ESG ee 
eee eee % 
5 Mr. 
| CHAP. X | ae 
: ? N dies t 
| Of the Determination of Motion. bc 
ED . 85 5 5 1 Fs that h 
1. What is WI EN a Body moves any particular way, tht 822 
een Diſpoſition then it has to «ox that wary and v 
en ef Motion, than any other, is what we call its Determination. 5 
2. That ſuch 2. Determination is a Mode which is diſtinguiſh weigf 
Dererminati- from Motion, and which may remain the ſame, bo ”" fo 
Zang Abies much ſoever the Motion be increaſed or diminiſb . ;.; jo 
' from Motion, ed: Thus a Stone that falls freely in the Air, has a cM deſcrib 
ers f tain. Quantity of Motion, and at the fame time has alf d i 
" ͤ certain Quantity of Determination of Motion downwaro is no f 
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and if it had been thrown oblique from the fame Place, || 
ſo as to have come to the Ground iti the fame time, it 
would have had the ſame Quantity of Devermination, but 


e a greater of Motion. e ee e eee 1 

3. Another Proof that Determination differs from Mo- B. e 

y tion, is, that it depends upon a different Cauſe from that Ff. 

h of Motion; thus in a Ball ſtruck by a Racket, the Moti- _— 
et on is owing to the Force with which the Racket is mo- 
ts ved, but the Determination towards any Part is owing to =—_ 
f- the Situation of the Racket. ori on EE, 
li 4. Since every Thing endeavours as much as it can to 4. That 4 Be- 

he continue in the State in which it once is, it is evident, 2227 ray 277 

he that a Body which has once begun to move with a Cer- zogo 0. ihe 

f. tain Determination, ought always to keep the ſame; that is, %, let eng 


it ought always to move in a ſtreight Line; for this is the « fireight S 8 
only Determination that is 1 natural to a Body in Motion: Line. 
uſo Wherefore when it was ſaid above, that when any Body 
of WW was moved in a ſtreight Line, other Bodies muſt neceſſa- 0 
be rily be moved with a circular Motion, we are not to | 
in think, that thoſe which thus turn out of a ſtreight Line, 

tend to do ſo of themſelves, but that they are forced to . "> 

do ſo, by meeting with, and being impelled by other [i 
ade Bl © 5. Therefore when we ſee a Body move in the Sides ;. 25, eve- _ 
6d, h of a Square, we conclude, that in the Places where it » Body which 
changes its Determination, it is forced to turn out of the pon 
way, by meeting other Bodies, the Reſiſtance of which, cea te 4 f.. 
it Could not overcome. So likewiſe if a Body moves 1 
through the Sides of an Octagon, we can't but ſay, that i 


1. Nataral to a Body in Motion) | all heavineſs) this Aſſer tion is con» 
Mr. Perrautt in his Tentam. Ph. trary to all Reaſon, and this ver 
Tom, 1, p. 80, 88. contends, that] Experiment proves nothingleſs, than ow N 
Motion in a Circle is as natural as in N what this eminent Perſon imagined: 1 
a ſtreight Line; for terreſtrial Bo- | For what can be more evident, than 
dies turned round, endeavour ro go | that this Ball endeavours to go off 
off ſrom the Center of their Motion, | from the Center of its Motion, but 
becauſe they are heavy; but if a Body | cannot get off, becauſe all the Parts 
that had no Weight at all were turn - | of the Water endeavour at the ſame 
ed round, it would revolye about its | time to go off from the ſame Center, I 
„ the Center freely without any. Impulſe, | and with the ſame Force, becauſe „ 
rather 1d would not endeavour to go off equally ſolid; and therefore ſince the 1 
from it: Thus if a Ball of Wax be | Sides of the Veſſel hinder them from * 
| lo made hollow, as to equal in | going all off together, there is no | : 
Weight an equal Bulk of Water, it | reaſon why the Ball of Wax ſhould 
will fo comply with the Motion of recede from the Center, and impel 
the Water turned round in a Veſlel } the Paris of the Water to the Centers. 
full of Water, that it will always | any more than there is for the Parts 
deſcribe the fame Circle, and never | of the Water to recede from the 
as A pr 10. go off from the Center | ſame Center, and drive the Eall 
, of its Motion. But (befidestbat there | chither, * 
u no ſuch Thing as a Body void of I | 
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Ze en- were at liberty ; and what was ſaid of che Body A, is w 0 
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_._ ©: n out of the way; and ſince e 
2 Circle is equal to a Figure of an infinite Number of 

Sides; it follows, that a Body which moves in a Circle 
is forced to turn out of the way every Moment, either 
by the continual Reſiſtance of Bodies which it every where 

meets with, or becauſe it is retained by ſomething which 
obliges it to keep always at the fame Diſtance, and to 
run through the Circle deſcribed; otherwiſe it is certain it t. 
would not deſcribe a Curve Line at all. J Hy e 
6. N that 6. For Example; if the Body A deſcribes by its Mo- 
Fore ceaſes: tion part of the Circle BCD, it muſt be continually tur- WE) * 


— —.— ed out of its Courſe from one of the forementioned Cau. 7 


Tangent of ſos: If, when it comes to the Point D, it ſhould be no f 


- Shar , longer forced; either becauſe the Bodies which it mees Wi” 


feribed before. with, ſhould make no further Reſiſtance, or the Thread 

' Jab il: which connected it with the Center, and hindred it from er 

** flying off, ſhould break; it would not continue to de- 

| ſcribe the Arch DEB, but it would deſcribe a ftreight . 7* 

Line, which would run the, moſt directly that is poſſible 0 by 

from the Arch CD, that is, it would deſcribe the Line DF, 0 10 

which is the Tangent of this Circle, and makes the leaf 

Angle that can be with the Circumference, and which, as you 

ſee, grows more and more diſtant from the Center 

This is confirmed by an infinite Number of Experi- on 

wee pe 3 5 

5. Bodies 7. And ſince a Body in Motion, has always a Tenden- 

which move in cy to deſcribe that Line, which it would deſcribe if it 

Hon th be underſtood in general of all other Bodies; we muſt 

Center of the conclude, that Bodies which move in a Circle, have 2 

3 rpetual Tendency to recede from the Center of their 

and make o + ng and this they ought to do with a Force ſo 

her Bodies, much the greater, as their Motion is quick. Wherefore, 

4 if the greater part of the Space contained in the Circum- 

ference BCDE be full of Bodies which move round the 

Center G, they will puſh all the other Bodies with Which 

they are encompaſſed, and drive them as far from the Center 

as they can: But if theſe Latter can find no Place to retire 

to, they will be forced, in order to give Place to the other, 

to go nearer the Center; in the ſame manner as when we 

dip our Hand into a Pail of Water, the Water is forced to 

8. That « give way to our Hand, and to remove from the Bottom, 
Zehe which it has a Tendency to by its own Weight. 

with another 8. It is evident, that a Body loſes ſo much of its own 

Body which it Motion as it communicates to other Bodies: Now if i 

ee communicates no Motion at all to others, (we do 5 


other) 
s whic] 
þ ſoft, 
Ul not vel 
metrabili 
ewt. Ops 
P.X, A 
Further, 
Reſt, it 
«ule thy 


£2 Tt e ebene . 


here - cont what may be occaſioned by its Softne \ 
eight or Figure) we have no Reaſbn to thin that 125 
5 7 at all abate of its Velocity. Wherefore if a Body . 
in ann ſtrikes Sa another, which it cannot move at 


he hs which it cannot move, nden its eee 


1 


t muſt neceſſarily alter this Determination, that is, it will 
e re 


b S n nn 


his Second. Determination, f may indeed be coptrlls,9. 9. That . | 


«# y to wy e Fi: but becauſe the N 8m we have of re- „, 3 
on ed Motion. is not different from the Notion E e have, he —4 
no f rect Motion, we ought not to think that th Mo- Reflexion. 
en ons are contrary to each other, but that i the one is On- | 

a Continuation of the orher,.. and conſequently, that | 

_ Keg is not any Moment of Refl in the point of Refs: | 

de. on, as ſome Philoſophers, have imgginedt . 

10 10. Beſi des, if a Body whic Was in Motion, comes 70. That 15 
0 o be but n Moment at Ref it will bave wholly chang-; 1.70 375 . 
. is anger of exiſting into thi contrary, . in which there Veto woke 
oat ill be 2s, much Reaſon for its continuing, as if it had © Moment of 
vo. ee at Reſt a whole Age; in the fame manner, as ifa 8 
ba Jody which was once ſquare, was made round but one 


oment, it will have as pc, Raven: as ever it to 
ontinue in this Figure. . 


* 


gen- .. When a Body falls 25 rpendicular upon anot 2. It. That a 
Erbach is hard and immoveable, 10 is evident, that the Res, fe Soy wn. 
: 0 "192 ought to be made in the fame Line, in which/aicalor/y pon 
nut e Body moved before, there being no Reaſon why it another, 
Ve 1 ould incline one way rather; than another: Wherefore feed pot 
heir ere is no Difficulty in this Matter, except When the pendicalary. 
e Ine in which the Body begins to move makes oblique 

fore, Ingles with the Superficies. of the Body againſt which it 


rices. But the Judgement we are to make of this, de- 
ends upon what we are going to ſay concerning the Pt; 
tion of Motion, and of its Determination. 


» YH 5 


£entel I. The one it only a Continuation of A Contact: of the Direct; but 10 

retite NM other) But it is not ſo. For Bo- | new Morion impreſſed by a new 

s which aye either abſolutely hard, Forces viz. the Force of Elaſiicity. | / 

We þ ſoft, as to he void of Elaſticity, A As to what our Author fays ; that 

en l nor rebound from each other, Im- | if the Body refted but one Moment, 

ced to trabilicy only makes. them ſtop. | it ought as much ro continue in that 

x00” Optic. pag. 373 · See above, | new State of Reſt, as if ir had reſted 
iP. x. Artic. 13. a Whole Age; it is indeed true, win 

further, chere may be a Moment regard to the former Motion; bt 

ä Reſt, in the Point of Reflexion : | fince Eloſticity. is the Cauſe of anew | eo 

w if cauſe 9 ected Morion, is not I Motion, the Reaſon is "ik 9 e 


— - 


N 
TY TO 5 N — N "RY R * 22 R * * N rr 9 1 m II" net 5 4 I 
- . ; = OR r N * 22 35 a n To N R N 9 8 EO, * W 
— 2 2 SPS! * Y - A 3 9 N 2 POM! * N A 33 N . Is a * * e e * af” * 5 N I TJ 0 
7 2 1 A 4 L 


* * (- 8 4 Tas 
FF. 8 — * . : N KIN 2 oy * q R 9 1 2 4 5 q * © 
r * 9 * * y } 
3 5 


' A ULT% % Grants 


= eee. EERNSSES rate 8 
1 &, the engen f- Mane and; 77 its Dew 5 
= - | # NG : mination. 955 5 oh oy ſeq 

| 5 | : Ca 

* 1. Whatis L L Marion, that dee upon t two or more e Cant the 

„ | — 428 we call Compound Motion: Thus, if one Force ad, eac 

| 3 | Shaw; ing upon the Body A, would cauſe it ro move along to 

1s Tab, 11, Line AB, and at the fame time another Force acting int 
= Fig. 3. on the fame Body A, would cauſe it to move along at! 
_ Line AC, the Motion which will ariſe from the Actiond iter: 
be. theſe two Forces, or from theſe two Cauſes, Will be; 

I Motion Fig 

[ 4. To other _ 2. In order to find out, Patra Line the Modded. which wh 

4 Asiens be- depends thus upon two. Cauſes, oug ht to be made in; Fig 
BE pol goat! ler the two Lines be drawn, which the Body would mor cure 

* powndMotron. in, if each of theſe Cauſes produced their Effect fe i ple 
1 kad tely. For Example, if che firſt Cauſe wu ina 9 5 

Tab. II. Time, make the Bod) A move from its P pou 
riß. 3. B; and if the Seco! d Cauſe would in iy: we > Tins Fir 


1 make it move to C; let the Lines AB. AC, be run 
ten having divided the Time in which this Motion 
—_ ͤ into as many equal Parts as you will, divide fo 
* Line AB into as many, by the Points E, F, G, and the 
Line AC into as many alſo, by the Points EL L; < 
that, if the firſt Cauſe acted alone, the Body A wou 
come to the Point E, in the firſt Part of the Time; u 
the Point F, in the ſecond Part; to the Point G in tu 
third Part; and to the Point B in the Fourth; and if th * 
ſecond Cauſe, produced its Effect ſeparately, the BodjMſou!: 
A would come to the Point H, in the firſt Part of Time; the far 
5 to the Point I in the Second; ; to the Point L in tt 
1 js Third; and to the Point C in the Fourth: After this, du emen 
E | the rig he Lines EM, FN, GO, BD, parallel. to the Ling.” 
== | AC; — the Lines HP, IQ, LR, CO, parallel to the Line <P 
AB: This being done, he oints S, F. „ D, v 
theſe Lines interſect each other, will determine the Li Muske 
1 in which the Compound Motion is made. i 
- 3-ADe- 3. For it is certain, that the firſt Cauſe is anſwered, WW. +5 
2 allowing the Body to move to the Line EM in the firl 
1 * Part of Time, and the Second is anſwered, if we allow! 5 Bal 
do be found in the Line HP in the ſame time; when unn 
fore both tbeſe Cauſes are anſwered at once, if the Bol 
come 
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ap: 14. of Natur ar Piugodonny, 
comes to both the Lines EM. HP. at the fame Time; 


which it cannot do, but at the common Point S. Again)itis 
evident, that the firſt Cauſe is anſwered, if we allow the 
Body to come to the Line FN in the ſecond Part of 
Time; and the ſecond Cauſe is anſwered, if it be allow- 
ed to come to the Line IO in the ſame Time; and con- 
ſequently it is certain, that, in order to anſwer both theſe 
Cauſes together, it muſt be found in theſe two Lines at 
uſe the ſame time; vi. in the Point T where they interſect 
ad. each other. So alſo we may prove; that the Body ought 
te to be found in the Point V, where the Lines, GO, LR, 
interſect each other, to anſwer the ſame two Cauſes; and 
ct laſt in the Point D, where the Lines BD and CD in- 
ond terſect one another . Nl in e - 
bet 4. Where 2 the {imple Motions are equal, as in the firſt 4. In whor | 


Lines com- 


| Figure, the compound Motion is in a freight Line : But COL Lt 

which where the ſimple Motions are unequal, as in the Second may be made. 

” in; Figure, the Motion will be made 3 in a Line differently 

mot N cur ved, according to the different Inequalities of the ſim- 

gina 5. If more than two Cauſes concur to produce a com- 5- How 1 
pound Motion, it may be determined in this manner: 4c, . 

Firſt draw the Line in which the Body ought to be mo- poanged of 

ved, ſo as to anſwer two Cauſes; then, taking the Mo- Trethen ewe 

tion in this Line, as if it aroſe from one Cauſe only; draw r 

the Line which it ought to deſcribe, ſo as to _—_ this 


1 


1. Such a kind of Motion as this. Air, which could not but retard 
bs that of an Arrow, in the famous | the Motion of the Ball, might per- 
2 of a Ship under ful) | haps: be the ſole Cauſe why the Ball 
Sal; where an. Arrow being ſhot | fell ſo much on this fide the Mus- 
perpendicular, falls down again upon | ket. 266 8-5 
the fame Place on the Deck, whence | 2. The. ſmple Motions art equal) 
it was ſhort; For the Arrow has a | It is to be obſerved. that thoſe ſimple 
double Motion impreſſed upon it at | Motions which are here N 
the ſame ime; one by the Bow or | compared with each o—-— Fig. 3. 

and which ſhoots it, and the o- ther, and are called equal 
ther by the Ship moving along. | or unequal, are not thoſe of different 
Something like this was obſerv'd at Determinations (ſuch as AB, Ac,) but 
Florence, where a Leaden Ball ſhot | the Parts of the Motion of one and 
pependicularly up out of. a Musket | the ſame Determination (viz. AE. 

xed in a Wooden Carriage made to | EF, c. AH, HI, &«c.] compared 
move very ſwiftly, fell about ſeven together. os | 
Foot on this fide the Mouth of the » In a Line differently curved) - 
Musket, which moved Sixty four Pa- When one or both the {imple Mo- 
ces, See Exper. Acad. del Cimento.] tions is altered gradually and every 
5. 145. Perhaps the Musket, was not Moment; the Line which is deſerĩ- 
etected exactly perpendicular, or | bed, may be conceived to be bent in- 
was moved fomewhat ſwifter after to an infinite Number of ſmall Lines 
the Ball was ſhor out, than when it | which end in a Curve, Such ig che 
was ſhot; or if neither of theſe | Motion of projected Bodies. See the 5 
happened, yet the Reſiſtance of the Notes on Part II. ch. 28. Artic, 16. * 
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„ and a Third, and ſo on“ if there be a Fourth of C 
Cauſe, and a Third, and ſo on, if there be a Fourth or 


3 fifth Cauſe, producing its particular Effect. 
= 6. That the 6. It is eaſy to ſee, that the Ball of a Cannon which A! 
Motion of a ſeems to be driven by the Fire level with the Horizon, 


5 Seer, of does notwithſtanding move in a Curve like that deſcribeſ i 
cen in the ſecond Figure; for there are two Cauſes which con. *b2 
Motion. cur towards its Motion, the firſt of which, wiz. tha led, 

| which cauſes the Ball to move upon the Level, ought BW duc 

| continually to diminiſh, becauſe it communicates. by littk 2 
and little, its Motion: to the Air which it diſplaces: and gon 

the ſecond ought to increaſe, becauſe we find by. Exper: f bin 


ence, that the Fall of a heavy Body is ſlower at the Be 
geinning than afterwards. 
v. Thatthe 5. The Exactneſs of the Cannoneer in levelling the Car 
ee, non to the Mark which he looks at, ought not to male f ct 
ow that the Us alter our Opinion, and to think immediately that the * - 
Balldeſeends, Ball is carried in a ſtreight Line: For if we obſerve. thi... | 
dhe Cannon is not every where of an equal [Thicknel be 
Tab. II. and that the Line AB by which the Mark is aimed a; WW 
Fig.4 is at firſt above, but goes afterwards below the Line q the! 
Direction CD; we thall conclude, that if the Ball hi ck 
| the Mark, it has doubtleſs fallen a little, or elſe it woul Bi... 
Have gone a little above ii 8 
8. Whatis 8. As there are Compound Motions, ſo alſo are there an *' 
pound Berer. Pound Determinations, and, it may be, when the Motion 1 
mination. are the moſt ſimple that can be: Thus we ſay, a Dea Arme 
mination is compounded of two others, when a Body 
| moving in a ſimple Line to a certain Place, is at the fame | 
Tab. II. time carried two different Ways; as if the Body Abe recip- 
Fig. 5. moved with a ſimple Motion from A to B; becauſe uf: te 
the ſame time, it continually approaches the Lines BG 
BD, we ſay, that the Determination, by which it is can. 
ed from A to B, is compounded of two others, one d 
which would make it go towards D, and the. othe 
. f at the ſame time carry it from A to C; and theſe D. 
ililſtances are the Meaſure of its Progreſs towards theſe di 
: ferent Parts. | 4 W 62 4 
Ar „ For the ſame Reaſon that we conſider any one D- 
Determinati- Termination as compounded of two ſimple Determination, 
w may be we may as well conſider it as compounded of innumerableMc:i.; 
1 3 others. Thus the Determination from A to B may be reaien 
dent onei. conſidered as compounded of the Determinations from Ac b. 


If _. -» to E, and from A to F; becauſe when the Bod 4 parallel 
oe mo ö : leis 
E / Moyes from AtoB, it continually approaches BE 5 1 
"= 75 . : 1 5 : | 5 : 05 ; %. 5 3 on a8 1 
| | | ing in 

* Center 

underſt. 


ap. A Pi 
a Chap: 24. of NA Tun P 
Jae, from which it was diſtant by the Length d 
uch AF 3 ca HED CO EEE OTIS TTL 0 SO SAR 
bed 1. From this Principle, the Me- | through the Center C, and lying in 
. thod of explaining ang of the | the ſame-Plain, Now fince it is ma- 
FOR Mechanick Powers (as they are cal- nifeſt, hat there is difference in 
that led) may excellently well be de- what Points of the Lines, in Which 
ug duced. „ the Forces P and p act, thoſe Forces 
: For fince a Body with two uni- are placed; fince whereſoever they 
tle ted Forces, always deſcribes the Dia- are in thoſe Lines, they will have 
au gonal of a Parallelogram in the ſame | exactiy the ſame Power to turn the 
th Time, as it would do the Sides, if Plain CDApE about its Center: the 
28 the Forces were ſeparate; it is evi- Forces P and p may be ſuppoſed to 
Be dent, that any Force whatſoever, act - be in the Points A and E. Then the 


ing in a given Direction, may be look - 


Our ed upon 45 the Effect of two other 
Forces acting in Directions, which 
nale at the ſame Point, ſhall on each fide, 


be any way inclined to the given Di- 
rection, provided they make an An- 
ple leſs than two right ones: And 
this is abundantly confirmed in Me- 
chanicks; for by ſuch a Reſolution 
of a given Force into two others, 
the known Properties of the Mecha- 


| hit nick Powers, ſuch as the Ballance, 
oul he inclined Plain, &c. may eaſily be 
n Of the Balance or Leaver. Prop. I. 
pio It two Forces, which act upon the | 
Net Arms ot 2 Ballance in given Dire- 
Bod Rions that are in the ſame be 
im thoſe Arms, ballance one ano- 


ther; theſe Forces are to each other 


reciprocally, as Perpendiculars let 
Abe fall trom the Center 5 the | 
iſe Wes their Directions. 


DEM.---( See Newt, Print. Page 13. 

Let C be the Centerof the anne 
Cp, CP the Arms, Ep, 

Tab. xx. PA che Directions of the 


e Di Fig. 1, Forces acting upon the 
le dif ; Arms Cp,” CP. Let CE | 


be drawn rpendicular to PE, and 
CD to PA. Homies them 6 E and 


e DD. On the Center C, and with the 
ation W345 CE, viz. the jongeſt of the 


Perpendiculars, let a Circle be de- 


erb cribed which ſhall incerſe& the Di- 
ay he rection of the Force P in A, and ler | 
om the Line CA be drawn: to which let 

' AG be drawn perpendicular, and G 
dy A prrallel, meeting DPA in F. 


It is evident, that the Arms of the 
Ballance CP, Cp, may be looked up- 
on as Lines that will not bend, 12 
ing in tne Plain moveable about rhe 
Center C; and the ſame may be 
underſtood ot any other Lines drawn 


” A * — 
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Force P, ſuppoled to be in A, may 
be reſolved (as was before obſerved): 
into two other Forces: One of which: 
may act according to the Line CA 
produced, and the other, according 
to the Line AG; and which may be 
to each other as FG to GA; but each 
of them ſingly to P, as FG and AG 
{ingly to AF; as will be evident, if 
the Triangle AGF be compleated in 
| the Parallelogram AGFg.- It is alſo 
manifeſt, that the Force, which is as 

| FG, and which acts according to the 
Line CA paſſing through the Center 
ot the Plain, does nothing at all to- 
wards turning that Plane about the 
Center C: but the Force which is as 
As, and which draws the Kine CA 


— 


— 


[ perpendicularly ;. fince, by the Hypo- 


theſis, it ballances the Forcep, which 
| drawsthe Line CE, equal to Ga by. 
Conſtruct ion) per pendicularly alſo, it 


9 


muſt neceſſarily be equal to jt. 
Whereforep will be to P as AG to 


| lar Triangles FGA, ACD) to CA or 
CE: That is, the Forces p and Pare 
to one another reciprocally as Per- 
iculars let fall from the Center 
to the Lines in which they act. 


1 v5 * : 4 Sd 
Coroll. ts 1 


I the Arms lie in a ſtreight Line 
and the Determinations of the Forces 
de parallel, it is evident, that the 
Forces are reciprocally as the Length 
| abithe e 
TREES 7 Hence alſo, in the Angular Bal- 
lance PC, which turns 0 
about the immoveable Tab. XX. 
Center C; the Situation Fig. 2 
which it will bein, when . 
any two given Bodies are fixed to 
che Ends F and py may be determi- 
| ned. For if the Line Pp which jan 
che Ends of the Ballance, be divided 
in reciprocal rtion to the 
Weights, and we Point of Diviſion 
1 G 3 "Tbs 


| 


AF; or as DC (by reaſon: of the: imi-. = 


us ” vo * 


8 
86 


s not neceſ- 

ary to conſi- 
der all the 
Determina- 
tions of which 


” * 


Ss 


ne 


= ROHAULT' SvSTEM PI 
ro. That it 10. But it is not neceſſary to conſider all the fi e 
Determinations, of which One may be compoſed: It is: 


% 
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One may be T. be made in the Line cT drawn. ſiſtance ol the Plain ic ſelf, Qing in 


compoſed. 


D and E, reckoned according to the 


- 


lar to the Plain, : 


_ dicular to AB; and trom the Point 


that PTp is in T. and that the 


through the Center, parallel to the the Line CE 
Direclion of the Weights ; I ſay it is: 
done: For PD and pE being drawn, 


parallel, and DCE perpendicular to 
GT ; it is evident that DCE is di- 
vided in C, in the ſame Proportion 


Weights may be ſuppoſed to be pla 
ced in the Points D and E. Where- 
e this will be the Simation of 
e Points P and p, that is, of the 
Ballance it ſelf when the Weights are 
in ægnilibrio. 3 co 8 
3% In the Ballance or Leaver, it 
| is evident, that two For- 


LY 


Tab.XX. ces, ſuch as F and g which | 


Fig. 1. when the Ballance librates 
do and fro, are reci pro- 
cally as the Velocities of che Points 
Directions of thoſe Forces, will bal- 
lance each other. a Re 


of the Inclined Plain. Prop. II. 
Ifa Force, * a given Dire&ion, 
ſupports a Weight upon an incli 
Plain; that Force is to the Weight, 
as the Sine of the Inclination of the 
lain, to the Sine of the Angle which 


is made : 
Force acts, andthe Line perpendicu- 


> „ 
— * - q + ** 
2 * 5 » 
* . E 9 . 
- * 7 , 
* 7 FE 4 3 F 8. 


Let Ag be the inclined Plain, P the 

2 Weight ſupported. DPV 

Tab. XX. the Direction of the Force 
Fig. 3. which ſupports che Weight; 
Leet PC be drawn perpen- 


C let Cg be drawn parallel to the 
Horizon, and dicular to the 
common Section of the Plain and the 


HForizon, meeting the Plain in B; 
and CA perpendicular to the Horizon 


and alſo to CB, meeting the Plain in 
A, and the Line in which the Force 
act ig 1554 e 
Now @ may be conceiv'd to be 
held unmoved by three Forces acting 
together: one of which is the Force 
of: ne Weight it ſelt tending down- 
wards in a Line parallel ro VC ; the 


Second” is the Force acting in the 


by the Line in Which the 


Cb perpendicular to the 
Plain: Bur theſe three Forces are tg 
each other (from what was ſaid be 
fore) as the Sides of the Triangt 
VC; as will be evident, by dray- 
ing a Line through P parallel to VC, 
and compleating the Parall 

The Force therefore is to the 5 
{ which it ſuſtains, as PV to VC; 
is, as the Sine of the Angle VCP, 
ABC, to the Sine of the Angle CPy 


| 
1 2 2 74 0 — 
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1. If the Points V and A coincid 
that is, if the Force acts according 
to the direction BA, the Angle CP) 
will bea right Angle; and therefon 
in that Caſe, the Force is to th 
| Weight, as the Sine of the Indinp 
| tion of the Plain, to the Radius, « 


| 
| 


as the Height of the Plain AC, to in 


Length AB. And in this Caſe, th 
Force which is requir d to ſupport 
given Weight is leaſt of all; 
| the Proportion of the Sine of the 
go pays Plain, to the Rady 
us; is an its Proportion to 
other Sine whatſoever.. 1 
2. It the Point V falls above 4; 
the greater the Angle APY. is, 0 
much the more Force is neceſſary v 
ſupport the given Weight upon te 
Plain AB. Inſomuch, chat by in- 


I creafing the Angle APV, rhe Propot- 


tion of che Sine of the Angle ABG 
to the Sine of the e CPD, is i- 
ſo increaſed, *cill PV, AV, becom- 
| ing parallel, and the Angles VC“, 
} CPD tor that Reaſon equal, the Ford 

become e 


| and the Weight will 


| 3 So likewiſe, if che Point v falb 
below A, as at v, the Force reque 
ſite to ſupport the given Weight, 
again increaſed; rhe Angle Ap: 
increaſed, till P V, vCÞ 

and then the Force and the Weigdt 
will become equal again. Furtbet 
when the Lines P, PC coincide,a0l 
the Angle vPC by that means yanildt 
the Sine of the Angle ABC vil 
bear an infinite Proportion to tht 
Sine of that; that is. no finite Ford 


Line DV, and the Third is the Re- 


1 


whatſoever, acting in a Line pet 
pendicular to — will be 75 


4 5 NN ; 
« W 
1 
* „ 
kj 1 5 
N 
* | 6. Fs : 
* Py ”©o 
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is ſupport tho, Weight upon the 


i n. 

the 1 If the Line in which the Force 
e tg ads be el to the Baſe of the 
| be Plain, the Weight is to the Force 
ng which ſupports it, as BC to CA, or as. 
155 the Baſe of the Plain to the Height 
. fi 7s Te | 
ram. 5 2 It from the Point P, PF be 


el let fall perpendicular to 


Tab. XX. BC, and from the Poinc 

P, ot Fig-4+ C CG perpendicular to 
bx c VP;: it will eaſily a 

, that PV is to VC (that is, the 

orce is to the Weight) as CF to CG. 

Wherefore the Force and the Weight 

i will then ſupport one another upon 

nei an inclined Plain, when they are to 

dig each other reciprocally as Perpendi- 

CPD culars drawn from the Point C to the 

refon Lines in which they act; (or, if 

o the GCF be looked upon as an angular 

clin» WW Ballance moveable abour the Center 

1s, c) reciprocally as the Velocities of 

ro iche Points G and F reckoned upon 
e, me Lines in which the Forces ac. 


pont | | 
1e Of the Wedge. Prop. 3. 


1 If three Forces 2 ing aber up- 
4 on an Iſoſceles Wedge, in Lines per- 
* 0 pendicular to the three Plains of 


1, the . . two! of which Forces, 
dar) . vix. thoſe acting upon the Sides are 
vu th epa to each other, and the Direction 


by i of che Third which acts upon the 
oro. Baſe of the Wedge, paſſes through its 
vertex; it, 1 fay> theſe three Forces 
35 ſupport each other, the Force acting 

co, bpen the Baſe, will be to che other 
s VC!) BE Two, as che Baſe ot the Wedge, to 


mu DEM, 


let CG be perpendicular 
Web >; XX. to AB, and GD, 64 
da, FIS. 5. perpendicular to AC 
de er and Wess will be 
-anaſheh the DireQions of the three Forces. 
c wil ln the Lines GP, Gd produced, let 
DE and 4 be taken equal to each 
ore ay ther, which ' therefore repre- 
—— lent the two Sa Forces, which act 


— Let ABC repreſent a Wedge; and 
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ex 
| ca} 


ED, ed. Let EF, e F be drewn 
parallel co AB, and DF, df, parals 
el to GC, ſo as to form rhe Trian- 


Forces ED, ed, may be imagi= 


ther Forces, which are to each other 
as EF to FD, and ef to fd: =o 
to act in thoſe Lines: And 
two, which are as EF, ef, becauſe 
Wee equal, and oppoſite, will 
deſtroy each other. But the Force 
which acts upon the Baſe AB, in the 
Line GC. becauſe it ſupports the 
two other Forces FD, f A4: both 


a. contrary Direction to that Force 
upon the Baſe; is therefore equal to 
che Sum of them. The Force there 


Wedge, is to che Sum of the Forces 
acting upon its Sides as DF — 4 
to DE +-de or (by the ſimilar Ii. 
angles) AG + GB that is AB tg 
AC + C 73 018. 8 4 4 
4 C3 Corolh, h }\ a * 
. The Velocities of the Wedge, and 


4. 


plained, are to each other recipro- 
y. as the Force acting upon hg 
Baſe, to the Force acting upon the 


Sides of the Wedge, when theſe ur- 


ces are in gguilibrio, 1 
For when the Wedge ABC is qri- 
in de Situation @ he, it Tab. XX, 
is evident, that the Parts Fig. 6. 
of the Body that is cleared. 
bave receded from each other, che 
Length g d or GP, in the Ditection 


| of the Line perpendicular to AQ 


or 4c; GC: therefore is the Veloci- 
ty. of che Wedge, and Gd. the Ve- 
locity of the reſiſting Body. But ( 
the ſimilar Triangles) GC is to G, 
as AC to AG, that is, as AC = CB 
to AB. And the Proportion will be 
evidently, the (ame, whatever Situ- 
ation che Wedge be in, between che 
Parts of the Body co be cleaved 
by it. K "il £44) 185 0 

8971" e 


. 
* 


be ab WY den ihe Sides, in che Directions 
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gles DEF, def, Now each of the 


ned to be reſolved into two o- 


which are the ſame way, and act in 


fore acting upon the Baſt of the 


of che Body reliſting it, reckoned in 
the perpendicular Direction before 
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cient to ronſider thoſe which we have occaſion for in 
the explaining any Difficulties ; herein imitating Geome- 


ters, 
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Z ters. who do not draw from one Point all the. Lines that M ca: 
3 Lad | bf AS SEEMS IP 2þ<- 946 [4 0 WY ACNE #4, 24 * ts AL : t Can be 
. | is evident, that two Screws, the the 
. | Of the Screw. TT | Male and the Female may be con- 4th 
= d 25-4, 3 CES Y COVER TOINe NE — eos 
1 enn 1% en et li RET wt 3 
3 + © (whoſe Hypothenuſe re- In the Screw, as the Altitude of 
=, : Tab, XX. preſents ſuch an inclined | one Spiral, is to the Circumferenc 
2M Fig. 7. Plain, as was explained | of the Circle, whoſe Radius is the >0ir 
L above in the ad Propofi- | Leaver by which the in:ernal Cn re 
. non) be conceived to be fo fitted to Þ der is turned round; ſo is the For 
| the Concave Superticies of 'a hollow | perpendicularly applied to the En 
4 Cylinder (che Circumference of whoſe | of that Leaver, to the W eight lifte] 0 i. 
= Baſe is equal to the Line BC) that, | up by che Screw, when che Force ore 
=_ the Plane ABC coinciding with the and the Weight are in equilibrio, recti 
| Superficies of the Cyiinder, the Line 6’; Pete 
A BC may be bent into the Periphery r = 
of a Circle equal and parallel to the $a | * her 
Cireumferencè of the Baſe ; the Line] Let the Axis of the Screw be per. es ch 
BA will form a kind of Spiral, aſ- | pendicular to the Hori- | Perix 
cending upon the Cylindrical Super- zon ; and thePofition of Tab. ere 
ficies; and ſurrounding it once: So | the Leaver, by which the Fig. 8. he \ 
likewiſe, if ſeveral Planes, ſuch as | internal Cylinder is 15 one f 
A 4 c, equal and ſimilar to che tor- | turned about its Axis will be Hor bar; 
mer, and \whoſe right Angles are | zontal. Let the Weight be placed: WM: the 
ſubtended by the Line BA produced, | ny where in the Line of the Axis; artie 
1 be imagined to be fitted in the ſame | and then that Weight, dy means d | 
4 manner, ta the ſame Superficies, di- | the internal Cylinder, will preſs with eig 
_ ſtant from each other, by the Space. | equal Force (in Pirectious perpet- ng 17 
= AC or ac (their ——_ dicular co the Horizon) upon ever Ine 
: \ there will bz many Spirals formed by | individual Point of bb Spirale of the ne w 
the Lines A 4, & c. all continued | external Cylinder; and the Sum d 


= from, one to another, and each of | che Forces with which all thoſe eig 
= * | them once ſurrounding the Cylindri- | Points are preſſed, Will be the fame | 
. ea Süperficies. Further, if other | as the whole Weight: to be lifted 
Planes'fimilar and equal to ABC be up. But let us firſt! confider the The 
ESnceived in the fame manner to be | Force, or that part of the whole . 
fitted" ro the gibbous Superficies of Weight, which preſſes upon any on Wound, 
atfher- Cylinder, whoſe Baſe is e- particular Point. Now, it is ealy w ; 
"Hz qual to the Baſe of the Concave Siu | fee, that - the ſame Force, in athens e 
1 Peiſicies of the former Cylinder; zontal Direction, Which is able io iproc⸗ 
= - there will by this means be Spirals | ſupporr-the Weight, which {ar i 
= | forthed- in this gibbous Superficies, | upon any one Point of the Spiri, 
exactiy like thoſe in the Concave upon the inclined Plain of wich Leaver 
one before. Now if the latter Cy- | that Spiral is formed; that ſams 
koderz* Which may be turned about | Force with the ſame Direction, i 
As Axis, by means-of a. Lepverpaſs | allo ſufficient, to ſupport that ſame eigh 
Nag trough the Center of any of Weight upon the Spiral; and the 2 
it Baſes; und lying in the Plane of | there is plainly no difference, whe- 
that Bale, - be imagined to be ſo pla- ther this Force be immediately . 
ced Within the former Cylinder, plied to the Point which is preſſed; 
Ahicwis fixed and immoveable, - that | or be in any other Line touching Ut We accy 
the Superficies agreeing, the Spirals | Baſe of the internal, Cylinder. 12 8 
formed in each Superficies, . may a+ | BC therefore be, the Circumference 
proc with one another alſo ; and if it | of that Baſe; AC the Radius; AG 
ſo=comrived, that they ſhall-als | che Leaver by which the internal C.. 
Ways thus agtee, when the internal] linder is turned about its Axis; Ff 
Cylinder is turned about its Axis, and | che Circle deſcribed by the Radius Ab. 
OY As Baſerecedes from or approaches to | Theſe Things being luppoled ; from _ 
| de Bale ot the external Cylinder; it what has been ia d, together . b 
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be of uſe in their De e 
8 . | | . 
the MW che Definition of 2 Screw, and the | ner as the Ballance or Leaver, in 
ON 4th Corell. of the 2d Prop- it fol- | which the Forces are imployed ei- 
| lows ; that, as the Height of one Spi- | ther on the ſame Side of the Center, 
ral, to the Periphery BC; ſo is the | or on both Sides: Which, when they 
F Force applied to the Point C, in a | are in £qwilibrio, are to each other re- 
: Direction perpendicular to AC, to | ciprocally' as Perpendiculars let fall 
e of bat part of the whole Weight, which | from the Point which repreſents the 
ence that Force ſupports upon any one | Center of the Leaver, to their Dire» 
the point of the Spiral. And (by the] tions. And bence the Forces of 
rio BE Property of the Leaver) as the Cir- Engines, which confilt of many 
t umference BC, is to the Circumfe- Pulleys, according as they are diffe- 
End rence FH; (that is, as AC to AG) | rently framed, - may ly be ex- 
ifred o is the Force exerciſed in & to the | plained, If che Compoſition of the 
*orce Force exerciſed in C; becauſe the Di- | Pullies, or the manner of framing the 
Js rections ot theſs Forces being paral- | Windleſs be ſuch, that the Ropes 
gel, they have equal Power on the | which are fitted to the Pullies, are 
Lever ACG, . whoſe. Center is A. | parallel to one another; and the 
herefore. (equally by Pertarbation) Weight be ſo ſuſpended in the midft 
e pe the Height of one Spiral. to the | of the Ropes, as ro draw every one 
Periphery FH; ſo is the Force which | of them with equal Force; it is ſelf 
IXI. xerciſedin G ſupports that part of | evident, that the Force, is to the 
8. be whole Weight, by which any | Weight which it ſupports; as One, 
n one Point of the Spiral is preſſed ; to | to the Number of Ropes. For when 
Hor nat part of the Weight it ſelf: And | that Force is applied ro one of the 
iced + WW: the Force which ſupports that one | Ropes only, it is. directly oppoſed 
Axis; WWWpurticular Part of che Whole Weight, | ro that part only of che whole 
ans d Ws to that one particular part of che ] Weight, which draws that Rope; 
's with eight; fo is the Force which, aft. | the Pin ro which the Wandleſs is 
erpet- ng in the fame Direction, 1 7 i the other Parts of 
ever the Parts of the Weight; that is, | the whole Weig . 
of the de whole Weight; to all thoſe parts i It is alſo evident, that inithis En- 
Sum d ogecher; chat is, to ſupport the whole gine, the Force and the Weight, 
- thoſe BW eight. Therefore, c. Q. EP. when they are in æqullibrio, are to 
: ſame „ Ils each other reciprocally, as their Ve- 
> lifced ; Corolfl. l locities, when the Force raiſes the 
er the The Circular Velocity of that. Weight. For it is manifeſt, that 
Whole orce by which the Screw is turned | theſe  Velocities'are to each other, 
ny. ons ound, and the Velocity of the as the Decreaſe of the Length of all 
ealy w eight which is lifted dy means | the Ropes which ſupport the Weight 
a bon; t che Screw, are to each other re- taken together, to the Increaſe of 
able 10 iprocally as thoſs Forces when they the Lengch of the Rope to which 
en e in aguilibrio. For it is evident, the Force is applied, in the ſame 
Spiri bat in a whole Revolution of the | ume; and that juſt ſo. much as is 
which Lever, che Weight is raiſed juſt, the | loſt in a given time in all the Lengrh's 
at ſame neignt of one Spiral, and that in [of the Ropes' which ſupport the 
ion, 1 ery part of the Revolution, the Weight; the very ſame. is gan 
at ſame eight is raiſed proporciogably, . in the ſame time, in the one Length 
nd the c e © | of thar Rope ie Which the Force Is 
Foo df the Pulley or 'Windleſs.” Prop. F. applieſſu . 3 
tely If NX ee ener 
preſſed: i 1: is evident, rhar the Polley ß 
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or HR e HERR. 710-0, 


2 4 
0 
=: 
f 2 
7 7 * * 
* * 


N Sy R 9 * RR * * 
* 8 A r ² ̃ÄUAA ⁰ ² U ON ICON 2 HI 
* p * r 22 o "I 9 9 TID 7 UP LG ads Ende) * F 43 mY 3 N 9 "I K as 
Fe A . 5 9 * 3 3 . ” Con BE one WAITS TR. ! 
* . SF . ? OE IR - 1 
4 , 0 — 


ws 


; >> 8 . 6 8 gs s 15 . ; . 
n > 7 4 * Raw 3 3 2 8 & — — 2 2 
| : ; y ; ; ge” | * 5 
1 _ F ; 2 3 : 4 — * 
5 XO ULTSSVSTEM. Part 
N 2 $ z ns. 6, 5 1 2 4 v$, . 4 4 7 28 9 5 R 5 
* 5 a N | " 


SLES, 
1 of : Reflexion and  Refrattion, | 


1. Whats HAT wener apply what has been ſaid to ſome Ad 
— 1 vantage, we ſhall, by the help of it, explain the 
and Refra- Manner of Reflexion and Refraction. But to avoid the 
dim, Error of the Antients, who confounded theſe two Thing 
together, we may obſerve; that by Reflexion is meant 0 
thing elſe but the Bending, or Alteration of the Detem 
ation, when a Body in Motion, ſtrikes againſt anothe 
Body which it cannot penetrate; and by Refractiun is meat 
the Bending or Alteration of the Determination, When 
Body in Motion, paſſes out of one Medium into anothe; 

which receives it with more or leſs Difficulty. _ 

2. A In- 2. Suppoſe, for Example, that the Body A, which i 
Jence of Re- perfectly hard, moves with a ſimple Motion, in the Lis 
Tah. Il. AB, and that it meets with the Bedy CDEF, which! 

Fig. 6. ſuppoſe to be perfectly hard likewiſe, and not to be ſhaken; 

Then, from what has been ſaid, it follows, that the Body 
A 7 ought to continue in Motion, becauſe it does not 
communicate any part of its Motion; and it ought to bt 
ſtruck back, becaule it cannot go on in a ſtreight Line: 
But let us ſee how, and which way; And that we mi 
not multiply Difficulties, we do not now conſider, wht 
will ariſe from its Bigneſs, Figure or Gravity: Let u 
ſuppole likewiſe, that the Air makes no Reſiſtance to ih 
| and that it moves with equal Velocity. - 45 
3. That the 3. This being ſuppoſed, let a Circle be deſcribed on the 


Ange if Center B. and with the Diſtance BA; and for the ſame 


flexion is e- 


gal ro th: Reaſon that the Body A comes from the Circumferene 
gle of to the Center in a given Time, it ought to go from the 
Fe - fame Center to ſome Point of the Circumference of «hi 
| Circle in the fame Time: Now to determine that-partict 
lar Point; from the Points A and B, let the Lines AG, 
BH be drawn perpendicular to the Superficies CF; and 
the Line AHI, parallel to that Superficies: Now, we mi 
| obſerve, that though the Body A is carried with a ſimple 

Motion, it is however true, that with reſpect to the 
dy CDEF, its Determination in the Line AB, is com- 
pounded of two others, the one of which makes my 
towards the right Hand, by the Length of the Line Af. 


2 c, bs 1ocontinne in Mation) See abovey Chap, x. an , | 
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lownwards towards GB, by the Length of the Line AG. 


t all reſiſt the Determination towards the right Hand, 
nat is, that part of the Motion which is determined to- 
wards the right Hand, which conſequently 2 ought to 
ontinue as it began. So that the Body A having in a gi- 
en Time with this Determination, paſſed through the 


red the Length of the Line AH or GB, it ought in the 
me time to paſs through an equal Quantity again, or 
which amounts to the ſame Thing, it ought at the End 
ff this Time, to be found in the Line IL, which I ſup- 


poſe to be perpendicular to the Superfi 
ame Diſtance from HB, as HB is from AG. So that, 


bei o ſatisfy that part of the Motion which is towards the 
bebt, which does not alter at all, we find that che Body A 
Ia the given Time, ought to be ſomewhere in the 


ine IL. But to ſatisfie the whole Motion, we have 
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or which is equal to it, GB; and the other makes it come 


Space contained between the Lines AG, HB, that is, mo- 


— before ſhown, that it ought in the ſame Moment to be 
Body onewhere in the Circumference of the Circle: There- 


Determination) If the incident Bod 


ſtrikes, are void of all Elaſticity ; 
be Body CDEF not only reſiſts this 
erpendicular Determination, but en- 


of they defiroys all the Motion chat 
Oy iſes from that Determination (See 
tich Be Notes on Chap. . Art. 135 ſo 
Acc the Body A, is afterwards mo- 
, and ed, with the other part of its Mo- 
on only, along the Superficies BLF. 
e ma ut if eicher, or both theſe Bodies 
mple i elaſtick, then a new 
- "don will be impreſſed upon the 


ody A, equal to the Motion which 

loſt,” and with a contrary De 
Amination 3 fo that, when it comes 
d the uperticies GL, with the De- 
nination AG, it will then recede 


I. That the Body C DEF reſiſts the | 
„and the Body CDEF upon which' 


dre, that theſe two may be both ſatisfied together, we 
ught to conclude; that it will at the ſame Time, be in 
he Circumference of the Circle, and in the Line | 
ether, which can be no where elſe but in the Point I 
hich is common to them both. Thus we ſee the Body 
which began to move in the Line AB, is reflected in | 
he Line BI, which makes with the Superficies CF the Angle 


L to- 


This is carefully to be obſerved, be- 


pleating this Demonſtration, 
which it appears. that the Angles of 
Incidence and Keflexion are equal, 
For the Nature of this Elaſtick Force 
being rightly underſtood, the De. 
monſtration concerning the reflect. 
ing of Elaſtick Bodies, wili hold in 
the ſame manner as in perfectly 
hard Bodies, according to the Au- 
thor's Principles. See further, the 
Notes on Chap. xi. Art. 6. Tab. II. 
Fig. 6. f . Bol, #4. 4 
2. Onght to continue as it beg an) 
| Incidence and Repercuſſion are in 8 
ge perpendicular to the Superfi- 
es of the reflecting Body. See the 
Notes on Chap. xxxiu. Art. 2» 


om it with the Determination LI. 


? 


IBL. 


＋ 


cauſe it is neceſſary to the com- 


Hence it follows, that the Lines of - 


a: 


: 


Now we may further obſerve, * that the Body CDEF Tab. II. 
efiſts the Determination downwards, but that it does not is &. 
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IBL, which is called the Angie of Reflection, 1 which 
may eaſily be demonſtrated to be equal to the Angle AB, thi 
Vhich is called the Angle of Incidence. _ N 
4. An Ex- 4. Let us now come to Refraction; and that we may ex 
ny Re. Plain the Nature of it fully, I ſhall here make uſe of the Met 
fraction. xample of a Ball, as was before done in Reflexion RL 
Tab. Ul. Suppoſe then the Ball A to be moved along the Line Ar. 
5" in the Air, but ſtriking obliquely upon the Water beloy 
CD, inſtead of going on directly towards E, it tends to 
wards F; this Sort of bending, 2 meaſured by the Angle ore 
EBF is what we call Refracti. * 55 
5. Another 1 If the Body A, after it is arrived at B in the Lin nc 
9 AB, inſtead of being turned towards F, is turned to 
Tab. III. Wards G ; this is Refraction alſo, but of a different Sort ur: 
Fig. 1. from the other: Now in order to diſtinguiſh theſe tw Wb: 
Sorts of Refraction, let the Line HB, be drawn throut on 
the Point B, where the Body A paſſes out of one Ms 
dium into the other, perpendicular to the Superficies C no- 
which divides the two Mediums, and the Kind of R er 
_ Gion is determined, by the Approach to, or Receſs fron ¶Mece 
this Perpendicular. For Example, if the Body wha Bl 
moves along the Line AB, when it is turned out of the WP" 1 
way, afterwards moves along the Line BF, this is called or 3 
Refraction from the Perpendicular ; but if it afterward Put 
moves along the Line BG, then it is called Refractia i ¶Reſi 
J ( aro. 5 
B Fins 6. Theſe two Sorts of Refraftion; have been obſerved o 
elt of ts long time, but the Cauſe of them was not at all known 
Courſe, ne And we may venture to ſay, that this is one of thol 
_ e „ Things which the Antients were ignorant of, and ths 
with ſme Diſcovery of which is owing to one of the principal Me 
* on of this Age; and agreeable to his Opinion, I thus exphi pe 
from which in this Matter: Since we are ſure, that every Thing, |< '© 
turns. much as it can, perſiſts in that State in which it is; aſte 
we find by Experience, that a Body quits the ſtreigi ne {1 
Line in which it began to move, we muſt neceſſati t o 
think, that it has has met with ſome Obſtacle on that pu fmne 
from which it removes: Thus, if, when the Body Al 
come to the Point B, it is turned out of its Courſe to 
wards the Point F, we ought to conclude, that it mett 


Tab. II. 
Fig. 1. 


1. Ti 
eaſon 
aſs out 
l towan 
to wh 
t of 
hich r. 
ore th: 
ts Liz 


1. Which may eaſily be demenſira- | gles, by the Hyp. Therefore the I 

ted) For BL = GB by | angles ILB, AGB are equal and 
Tab. II. the Hypotheſis; and } milar. r 

Fig. 6. LI = GA, becauſe GL | 2. Meaſured by the Angle BB 

and Al are parallel, and | Le the Notes. pan Art. I. 0 

the Angles L and G are right An- I Chap. i 


wil 


tl with more Reſiſtance on the Side M. than on the Side N m3 
ich N; and if it is turned toward G, we have Reaſon to 
0 chink, on the contrary, that. it has met with more 


> efiſtance on the Side N, than on the Side M. 


+ 


ex. 7. We may reaſon in the fame manner, in order to . Thar the 
the determine on which Side, a Body moving out of one bem ge 0. 
on. dum into another, will be turned. For ſince we be- from the ko 
ore knew, that the unequal Reſiſtance, . which a Body 4 which 


makes the 


gon Motion meets with on different Sides, (according to greateſt Re- 
to Ihe different Mediums through which it paſſes) would /fance to ir. 
nol Force the Body to turn out of its Courſe, and to remove 


om that Side where it finds the moſt Reſiſtance ; when 8 
once we come to know, that there is more Reſiſtance on 
he one ſide than the other; we conclude, that it will 


Son urn out of the way, by removing from the Medium 
tw here the Reſiſtance is greateſt. And thus when we once 
owl WE ome to know that Water reſiſts the Motion of a Ball 
Ms ore than Air, we ought to think, that che Ball which 
CD, WWnoves in the Air from A to B, in paſſing into the Wa- 
fre cr which is below B, will turn towards F, and ſo will 
e ecede from the Fenpe mda. | 
phie 3. This may be applied 1 to all forts of Bodies, and to 8. TheWay 
Furl forts of Mediums, and therefore we may lay it down 5% 70 acters 
called or a general Maxim, that when a Body paſſes obliquely None BF 
wann ut of one Medium into another, which makes a greater Refradiion. 


Reſiſtance to it; it ought ſo to turn as to remove from the 
perpendicular; and, on the contrary, when it paſſes out 


rvedi f one Medium into another, where it finds //s Reſiſt- 

once; it ought to be ſo turned, as to approach towards 

rhole F erpendicular. | 5 X | 55 | 

d te 9- 1 expreſsly added, that the Body which paſſes out 9. Thar « 

1 Mea? one Medium into another, muſt fall ob/:quely upon the 2 eee 

xplai uperficies which ſeparates the two Mediums, in order to dicnlarly vo- 

ng, e tefracted; for if it falls perpendicularly upon this Super- „ -norher, 
aftel cles ; as there is nothing to reſiſt its Motion more on the ee 

creight | "© fide than on the other, fo it ought not to be turned 47 all in eu- 

eſlul ut of its courſe at all, 2 but to continue to move in the #7 te. 


ame Line. 
Io. The 


1. To all Sorts of Bodies) For this 38.) or to ſpeak more truly, it acce- 
eaſon the Rays of Light which | lerates the Motion of Light more b 
als out of Air into Water, are reflect-¶ attracting it; as will be ſhown af. 
towards the perpendicular, contra- | terwards.. 5 
to what we fee in a Bali tbrown 2. But to continue to move in the 
t of our Hand; becauſe Water | ſame Line) Yet ſome have thought, as 
bich reſiſts the Motion of the Ba/l F. Voſſius, Willebrord Snell, that they 
ore than Air, on the contrary, re- | have ſeen a perpendicular Kay of 
ts Light leſs. (See Chap. 27. Art. Light, ſome way reftacting and —— 
tracte 
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e 1 


25 1 
Body Wl © 


Ai, paſſing oblguely our of one Mediwm into another, may Wl © 


tion of a * 


refrated Ba- be determined, provided we know how much the one Ms. Bl 


go. 
Tab. III. 
# Fig- 1. 


dium reiiſts its pailing more than the other. Suppoſe, for n 
Inſtance, the Line CD ſeparates the two Mediums, the 2 
upper one of which is Air, and the under one Water, and i tt 


that the Water reſiſts the Motion of the Ball A twice » Wi gc 


meeting with the Superficies of the Water, it loſes no mor, 


11. How Re- 11. This being ſuppoſed; having deſcribed a Circle 


Tab. II. 
Fig. a. 


much as the Air; then let us imagine, that this Ball he te 
run the Length of the Line AB with ſuch a Mew zin 
takes up a Minute, and is then ready to enter the Water B 
obliquely : and that the Thing may be the eaſier apprehend. 
ed, we meddle not with what might happen on the 20 
count of the Bigneſs or Weight of the Ball. Let us im: 
gine further, that its Motion in the Air has been all alone 
uniform, and that after having loſt half its Velocity by 


though it ſinks never ſo deep; for the Deviation t » che 
made only in the Superficies, and the Water which reſif 
all its Parts equally, can only make the Ball take up mor 
or leſs Time in moving through a given Line, and nt 
Cauſe it to move out of it. CCC 


the Center B, and the Diſtance AB, let us conſider, thit 
the Ball having taken up a Minute of Time in moving Yu 
from the Circumference of the Circle to the Center, 4 
where it loſes half its Velocity, ought afterwards to take 
up two Minutes in moving from the Center to any Point 
in the Circumference : Now in order to determine where 
this Point ought to be, we obſerve ; that though the Mo- be! 
tion of this Ball was ſuppoſed to be a ſimple Motion, yet 
its Determination in the Line AB, with reſpect to the d. ole 
perficies of the Water, is really compoſed of two Deter 
minations, one of which cauſes it to move from the L. 
to the Right, the Length contained between the Lins due 
AF and BG, which are perpendicular to the Superficis 
of the Water, that is, the Length of the Line AG or Fb; 
the other Determination makes it deſcend downwards tht 
Length contained between the two Parallels AG, CD, 
that is, the Length of the Line AF. We muſt furthe 


erated into it ſelf; which is, becauſe | neareſt to us. But for the real an 
when we look upon any Thifg in | manifeſt Refraction of perpendor 
the Water. it ſeems to be ngarer us lar Rays, which 1s made in 
than it really is; «eſo that herein they | Chryſtal, See Newt. Opt. page 229 
falſely aſcribed that to RetraQion | 2. 1s made only in the Smperfuit) 
(ot which there is none in the per- | Ir is otherwiſe in the Reflexion |WRerperua 
ndicular) which was to be aſcri- | Refraction of Light. See leu 
d ro the diverging of oblique Rays Chap. XXxvii. Art. 35. 37+ us Inſt: 
after Refraction, from the Point ge, ok 4 ee 
| £ obſer 
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: termination downwards, which conſequently muſt be al- 
le. tered; 1 but it makes no Reſiſtance at all to the Deter- 


wr at all altered, but the Ball which moved in this manner 
che Length FB during rhe Minute which it took up in 
eoing from the Circumference of the Circle to the Cen- 


cer, ought to move twice this Length in two Minutes, 
in going from the Center to the Circumference : Let 
BL therefore be taken equal to twice BF, and the Line 
n. ELM drawn perpendicular to CD, and the Ball ought 
to be found ſomewhere in this Line, two Minutes after 


15 it has parted from B; but it was before ſaid, that it ought 
| at the ame time to be in the Circumference of-the Cir- 
ae; whence we conclude, that che Ball will be at the 
on, ſame time in this Line, and alſo in the Circumference of 
i > me Circle; that is, in the Point M, where they interſect 
el each other. So that inſtead of continuing its Courſe in 
nor the Line AB produced to N, it will be carried along the 


ine BM, which is from the Perpendicular, 2 and the 
Retraction will be meaſured by the Angle MBN. From 
hat has been ſaid, it is plain, that if the lower Medium 


S. 2d reſiſted the Ball A than the upper one; the Refraction 
vis i ught to have been contrary, that is, 70 the Perpen- 
anter, 4/7 5 5 4 


he Difference of the Reſiſtance of the two Mediums, 


her Point more diſtant from the Point P than was ſup- 


pd * poſed in the former Example, ſo that the Line FB which 
Jeter: the Meaſure of the Determination towards the right 
„Ia be longer than half the Radius of the Circle, and con- 


equently the Line BL, which is twice as long, be longer 
han the whole Radius; it ought to follow, according to 


wh e foregoing Reaſoning, that the Line ELM will fall with- 
-ds deut the Circle, and not interſect it at all; And ſo our 
2 * | | 

unde 1. But it makes no wt yg mathematically the Nature of Re- 


Ut it does reſiſt that Determination | fraction. 

lo, as it enters; for the Ball in en- 2. And the Refradtion will be mea- 
ng, ſtrikes or rubs againſt the far- | ſared) It is a right Obſer-. 

er part of the Hole which it enters | vation of Cartes here, that Tab. III. 
ag. % e for which reaſop, and becauſe | Refraction univerſally and Fig. a. 

i de Motion of the Ball is afterwards in all Incidencies is to be 
erpetually retarded as ic paſſes] meaſured by the Proportion of the 
irouph the Water which refills ir, | Lines AG and OM, and not by the 
is Inſtances not ſafficiencly accom- | Angles ABG. and HBM, or NBM. 
d to explain accurately and | See Cartes's Dioptr. Chap. 2. mw 7» 

5 gs | [- 


. 
7 


oblerve; that the Superficies of the Water reſiſts the De- 


mination from Left to Right, wherefore chis will not be 


— 


12. Without altering any Thing before ſuppoſed as to 12. The dif- 
eng 
ind tits Velocity of the Ball, let us now ſuppoſe, that fals very G 


he Ball, in order to go to the Point B, comes from ano- Lane. 


Tab. III. 
Fig. 3. 
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Us | . STE | Part l. 
Argument ſeems to conclude, that the Ball ought to be 
iin two diſferem Places at the ſame time, vix. in this Line, up 


4 


hol (ble. eiii ⁵ð S 
= 8 R be confeſſed, that here is ſome Miſtake, wi. 
. n oþ- whenceſoever it ariſes; for every Argument that leads toan To. 
—_ - ligne apon 4. Impoſſibility, is defeCtive either as to the Form or as to per 
=_ ng the Matter ot it. Bur let us not imagine that there i's its 
rate it at any Fault in the Form of this Argument which ſeems to "1: 
all. conclude. in an Impoſſibility; let us rather ſay, that it be- hig 
ing concluſive, it is a certain Sign, that the Fault was in nue 
ſome of the Suppoſitions that were made. And ſo indeel long 
it was, for we ſuppoſed that the Ball, when it had lot har 
half of its Motion by meeting the Superficies of the Wa. ur 
ter, would enter into it, though it fell never ſo oblique, II 
which is not ſo. For we ſee by Experience in a Sex eav 
Fight, that Cannon-Balls which are ſhot too oblique upon 
the Water, are reflected by the Superficies of the Sea, and ev. 
kill the Soldiers upon the Decks of the oppoſite Ships, orei 
And we obſerve the ſame Thing in Stones which Chi- 
dren make Ducks and Drakes with in the Water. Lat. 
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Q hard Bodies put into Liquors, , Pine 
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1. That che A LL than can be faid of the Place which a Body ought Not be 

gr to poſſeſs in any Liquor according as it is more ot 

. Li. leſs heavy, does properly belong to the Doctrine of Mo- 

rei an tion. For theſe Bodies are in Motion when they ſink in 

— 5 the Liquor, and they are in Motion alſo when they ric 
from the Bottom, to the Superficies. 

2. That the. 2. That we may not pals by any Thing therefore which le, an 

1 e ao may be of uſe afterwards, let ABCD be a Tub. filled wid WF” ott 

7er contain. Water, and ſuppoſe firſt, that this Water is upon the Le 

ed in a Veſ- vel, that is, no one Part of the Surface AD higher than 

8 to another; then imagining it to be divided into a great m- 

Tab. 111, ny Columns, perpendicular to the Bottom of rhe Tub 

Fig. 4 let us examine one of theſe Columns, as EFG H. And 

firſt it is obſervable, that though this whole Column es- 

deavours to fink down, yet it cannot, becauſe the {ma 

ler Columns, into which this may be ſubdivided, mul 

bend at the Bottom of the Veſſel before they can retumgt. Bu 
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ifeſt, that if we ſuppoſe the Water in the Tub to be 
higher in one Place than in another, chat it cannot conti: 
nue ſo, becauſe thoſe little Columns of Water which are 
longer than the other, will have more Power to deſcend 
han they, and will never leave crouding them up, till the 
Surface of the Liquor is come to a Level, when they will 
ll be in æqguilibrio with each other. Therefore when a 
eavy Ly is contained in any Veſſel, we are to think 
bat its Weight diſpoſes the Surface of it to be upon the 
evel, and that it will continue ſo, unleſs altered by ſome . 
oreign Cauſe. r EL, hag da | 
3. Let us conſider further, that if there be put into the 3. r 4 
Water in this Tub any hard Body, ſuch as I, of equal hard Budy : 
ravity with the Water; as its Weight would have nei- Liquor of . 
her more nor leſs Effect than the Water whole Place it 9*«/Graviyy, 
doſleſſes ; there is no Reaſon why any Alteration ſhould be 838 | 
ade in the Column EFGH, ſo that the Body I muſt :. 
pntinue where it was placed. _ DEI : | 
But if we imagine this Body to be heavier, by an 4: With what 
Dunce, ſuppoſe, thana Quantity of Water of equal Bulk; nes TP 
is manif-ſ then, that all the Columns of Water will vier chants. 
jot be in æquilibrio, but the Body will go to the Bottom, 7s OY ts 
ot with its ordinary Weight, but only with the Diffe- B 
ence betwixt that and the Weight of a Quantity of 
wr of equal Bulk, that is, with the Force of an Ounce 
eight. EDO Ie od Lis : , ee 5 
5. But ſince Water was here taken only for an Exam- 5- Thar , 
le, and the Reaſoning holds the ſame, when applied to t: 
ny other heavy Liquor; we may affirm in general, that eigbf of + 
ſupporting a heavy Body, we ought only to feel the »y Body by 
xceſs of its Weight above that of an equal Bulk of the ee 
iquor in which it is. Hence it is, that we are not ſur- 
iſed to find by Experience, that a pretty luſty young 
an who weighs a Hundred and thirty eight Pound in 
le Air, does not weigh above eight Ounces in the Wa- 
But we have before ſhown, by many Experiments, 


I. Upon the Level) That is, as to the Sphætical Superficies of che 
ue, But in reality it 1s part 1 . . 
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© - "that the Air itſelf. is heavy, wherefore we do not by ou | 
"Senſes feel the true Weight of a Body in the Air, but or Pl 
IJ Hy che Difference of the Weight of the Body and of th all 
„„ Ae and conſequently, unleſs we are under any particy ba 
lar Indiſpofition, we ought never to feel our ſelves lighter 
| but only when che Air is heavier. 81 
6. Tha 6. It is evident, that if the Body I, juſt now mention 
6. That 4 ; | as 
Body which ed, had been ſuppoſed lighter than the Bulk of Wat Wl 7. 
: 2 whoſe Place it poſſeſſes; the Column EFG H would na 5 
ought T, riſe be heavy enough to be in æquilibrio with the reſt of the 555 
h, and that Water in the Tub; wherefore this Column will be form , 
. to give way, till the Body I be got up to the Sun 2, 
Tab. III. AD, beneath which, ſo much of it will remain, as pf EI. 
Fig · 4. ſeſſes the Place of a Quantity of Water equal in Wen w. 
' ; EO ( 
co the Body. = + hy | : . 8 * fro 
7. How to 7. From what has been ſaid, we draw two vey 5 
4 whether important and uſeful Inferences. Firſt, That if” « Bull +. 
DS « more bur into any Liquor, ſinks to the Bottom, it is certain il is « 
er leſs than Body is heavier, than an equal Bulk of the Liquor, bl __ 
— * if it , ſwims on the Top, it is an infallible Sigu, that i „ 
Ligaor. ighter. . . „n 
8. The way 8. Secondly, If a hard Body be put into tao Liqun, 15 
ee my _ and riſes in the one, but ſinks in the other, the fam « 
ii the heavieſt” ; . „ 1 * Caſ, 
of ewo Ki. muſt neceſſarily be heavier than the latter *. ll 
gners, | 5 | | 9. 1 br. 
| $04 330 = Chat 
It is worth while to explain, a | ter. Becauſethen the Column EFGI 8, 
little mote fully, and in better Or- | is heavier than the Columns und 7% « 
dey, the Hydroſtatick Propoſitions, | ſurround it. See Art. 4. of "wr 
which are urged too briefly and con- | Chap. RI, 1 
fuſedly in this Chapꝛer. OE 4. A Body, ſach as I, heavier th as 71 
2 Therefore All Mater gravitates | Water, onght to have juſt ſo mu the! 
in every Place, even in Mater it ſelf | Weight in Water, as it exceeds 
(and the ſame is to be underſtood of | Weight an equal Bulk of Watt Tab 
any other Liquor) and by reaſon of the | For ſince the Body I pofleſſe d Fig, 
equal Preſſure of its Parts on all | Place of an equal Bulk of Water 
> Sides, its Smperficies onght to be plain | the Column EFGH 3 it is mani 1s n 
and level, This is demonſtrated in | that by how much that Body excev P aa 
the ſecond Article of this Chapter, | that equal Bulk of. Water in Weg Wat 
and by the famous Mr. Boyle in his juſt ſo much is chat Column bs the 
Hydroſtaticks. Paradox 1. vier than ic was before. See Art quil 
2. A hard Body, ſuch as I, equal | of this Chapter, and Archimedt 5 oun 
in VVeight to a ai tity | Bodies put into Fluids, Prop. 7- kr 
k Tab. Ht. of Water of the ſame Hence, ſince the Proportion light 
2 | Fig. 4. Bulk, put into VVater, | Weight betwixt Gold and Water Nc 
| ' onght neither to ſink nor | known, Gold may be proved 
viſe, but to reſt in any Place. For | valued, by Weighingit in Wat, 
the Column EFGH gravitates nei- Boyles Hydroſtatick Medicine. 
ther more nor leſs than the Columns Any Body ſuch as I, pat 
which ſurround it, and therefore it Water, is not only preſſed downws 
ought to keep in ægailibrio. See | by the incumbent Water, but is ov. 
Art. 3. of this Chap. TRE preſſed upwards by the Water! and i 
3. A Body, ſach as IL, heavier than | is under it, This is evident foul Le 
Pt ater, onght to fink in the Ma- 455 Propoſition, See alſo or —_ i: 


droftaticks, Paradox Jo 
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Chap. 16. of NATVRAT PHILOSOPHY. | 
9. This being ſo, if we examine the Opinion of ſome 5:74 
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Philoſophers, vix. that there are certain Places natural to 
all Bodies where they of themſelves continue at reſt, and 


bave no Tendency to go out of them, and that 


6. The heavieſt Body of all, ſach 
as I, a Cube of Gold, if it be pat 
ſo deep into the Water, that the 
Depth of the Water from EH to the 
lower part of that Cube be twenty 
times as much as the Thickneſs of 1 
is, that Cube will be ſopreſſed f. 
wards by the Water that is er 
it, that, if the incumbent Water 
EIH were removed, it would not ſink. 
For ſince the Cube I is juſt of the ſame 
Weight as the Water which reaches 
from EH to the Bottom of the Cube; 
all which Water we now ſuppole 
to be removed; it is ſevident, chat 
the Column FIG in this Caſe, is 
in aquilibrio with the Columns which 
ſurround it, and therefore the Cube I 
cannot fink, See Hydroſtatick Pa- 

rad. 11. a N ö 
A Body, ſuch as 1, lighter than 
ater, let it be preſſed never ſo 
much by the incumbent Water, "ew 
to riſe not withſtanding. For in thi 
Caſe, the Column EFGH is light 


than the Columns of Water which 


828 it. See Art 6. F this 
ap. 

8. When a light Body is riſen to the 
Top of the Water, ſo much of it ought 
to remain under the Water, as is 
equal to a Bulk of Water weighing 
as much as the whole Body. This is 
the Fifth Propoſition of Archimedes 

concerning Bodies put into 
Tab. III. Fluids, and is eaſily de- 
Fig. 4. monſtrated from what has 
deen already ſaid, For it 
1s manifeſt, that when the lower 
Parc of the Body ſwimming in the 
Water, is ſunk in this 
the whole Column EFGH 1s in . 
quil;brio with the Columns that ſur- 
round it; and if the ſame Body be 
funk deeper, this Column will be 
lighter than the reſt of the Columns; 

not ſo deep, it will be heavier. 

9. In every Body that is lighter 
then Water, the Proportion of its 

eight to the Weight of Water, 
is as that part of it under the Wa- 
ter to the whole Body. This Propoſi- 
| tion folows from the preceeding one, 
and is more at large demonſtrated by 
Archimedes, Book II. Prop. Bodies 


put into Flaids 


Proportion, | 


* 


Res 


10. Al Water pre ” o the 
Bodies ander it, Aichi iti 


| perpendicular Height, and not in pro - 


portion to its Breadth. This noble 
in my Notes upon Chap. 10. Art. 11. 

11. This Preſſure acts npon Bodies 
immerſed in the Water, not only on 
the Top, but on the Bottom and the 
Sides, every way equally, This Pro- 
polition follows from the foregoing 
one, and is demonſtrated from the 


Preſſure is propagated equally and 
entire e way. See alſo Boyte's 


FHydreſt. Paradox 7. 
12. Hence, a wooden Trencher pat 


under Water, immediately riſes ap; 
though there be a much greater Quan 
tity of Water lying above it, than 


is ander it; neither is there any ſuch 


Thing in Nature as Levity, to lift 

it. up. This Propoſition, you have 

34 demonſtrated in my Notes on Chap. 
er X. Art. 11. Coroll. # 3 
13, However, F the wooden 
TYencher be exadtly fitted to the Width 

of the Veſſel, ſo that no er can 


get in between it and the Sides of the 
Veſſel, which communicating its 
Weight to the Water beneath, might 
force the Trencher mp or if the 
Trencher goes ſo cloſe to the Bottom 


betwixt it and the Bottom, then thy 
Trencher will not viſe at all. Which 
is a manifeſt Proof, that there is no 
ſuch Thing as Levity in Nature, 
See theſame Place. | ; 

It is very hard to prove this Pro- 
1 — 1 by Experiments, becauſo 

ater is ſo apt to wet and run all 
about. But I have tried it with 
Quickſilver, which will not wet moſt 
Bodies; for after I had gently put 
a Piece of Money on the Bottom of 
a Veſſel full of Quickſilver , the Mo- 


the Veſſel, or lifted up the Money 
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Miltate 
in ſome PA- 
loſophers, 


this is the 


- Propofition is at large demonſtrated - 


Nature of Water, whereby every, 


the Veſſel,- that no V//ater-can ge. in 


ney did not tile up; bur if I ſhaked 


ever folittle with a Needle, that fome 


of the Quickſilver might get be- 
ewixe the Money and the Bottom 
of the Veſſel, the Money was im- 
mediately raiſed up. | 
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Reaſon why Water has no Weight in Water; weſhall not 
| ſcruple to affirm, that this is as groſs an Errour, as it 
/ would be in a Man, who, ſecing a large. Canon in one 
' Scale, and ſeven or eight thouſand Pound Weight in the 
other, ſhould affirm, that the Canon did not weigh any 

Thing in this Place, . becauſe he can eaſily lift it up or 

down: For this Opinion of theſe Philoſophers is founded 

upon this Experiment, that in drawing Water out of a Well, 

3 we do not begin to feel the Weight of that with which 
A the Bucket is filled, till ir comes into the Air; whereas 
| a they ought to think, that as the Canon is always hez- 
a vy, and we could not eaſily lift it, but for the Weight 
which keeps it in æquilibrio; fo alſo the Water weighs al- 
ways the ſame; and the Reaſon why we don't perceive 

«irs Weight when the Bucket is under Water in the 

Well, is, becauſe we are aſſiſted by the reſt of the Wa. 

ter in the Well, which is in æquilibrio with that in the 

Bucket. e 1 LH 1 


14. It is poſſible for VVater to de | by the Oyl's mixing with the W.. 
; preſs and ſink a Body light- | ter, it is more proper to uſe a Syphon 
Tab. I. er than it ſelf. This may be | with ſmaller Arms. See Boyle's $th 
Fig. 4. done by gently putting the | Hydroftatick Paradox, _ 
Syphon ABCD, filled with |; 15, So likewiſe, it may be, that 
Oyl as high as ABC, into the Water till O having Mater on each Side of it 
the ſhorter Arm AB be under Water; [may not riſe ap, viz. thus; if, when 
for then the Water preſſing upon the | the Syphon is filled with Water up 
| Superficies AB, will life up the Oyl | to ABC, Oyl be poured upon the 
ſo much the higher towards D, as the] Water in each Arm, and Water be 
Syphon is let down deeper into it.] again poured upon that Oil to bal 
And from hence alſo it is as clear as | lance the Preſſure of the lower Wa. 
the Sun at Noon-Day, that there is | ter upwards. See Boyles Hydrefa- 
no ſuch Thing as Levicy in Nature. | ticks, Paradox y. _ us 
But leſt the Experiment ſhould fail | | 
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| 5 55 cs 1 15 wh 8 3 . , 12 PIER 
. / Aceretion, Diminution, and Alteration.” 
, AS Ariſtotle in treating of local Motion conſiders alſo 1. 77%: i 
h the other Changes that _— to natural Bodies, enn and 
$ ſuch as Accretion, Diminution and Alteration, which he Dimination, | 
. calls Motion likewiſe ; ſo we after his Example, ſhall not 
t WH wholly negle& theſe, but ſhow that it was not without a 
. Reaſon, that he brought them under this Head, fince ; 
e they are indeed the Effects of hal Motion. All the 


World agree, that by Accretion and Diminution is meant 
the ſenſible Increaſe or Decreaſe of the proper Subſtance 
of a Body; Thus we are ſure, that the Trunk of a 
Tree is increaſed when we ſee it bigger than it was be- 
fore. ; OY 

2. Since we obſerve, that Trees, and in general all 2. l . 
Bodies ſtand in need of Nouriſhment, to make them im iy | 
increaſe, and that it is impoſſible to conceive how a diminiſhed. = 
Body ſhould increaſe and become bigger without ſome 
hen Parts being added to its former Bigneſs; this is a con- 
* Wi vincing Proof, that every Body which increaſes, receives 
'» WY forme Augmentation of Matter. And as this is true of a I 
bl 
fe. 


Body which increaſes, ſomay we allo affirm, that eve- 

ry Body which decreaſes, loſes ſomecf the Matter which 

it had before. | | 

However this does not hinder us from making a 3. 75 In- 

difference betwixt Increaſe and Rarefackion; and betwixt fr, , ful, 

Decreaſe and Condenſation : For the Matter which is ad- Ryrefadicn, 

ded to a Body increaſing, and That which is taken from 

a Body decreafing, is looked upon as belonging to it, 

and as part of its proper Subſtance ; but, as was before 

obſerved, the Matter which enters into the Pores of a Bo- 

dy to rarify it, or That which gets out of its Pores, that 

it may be condenſed, is looked upon as Matter that does 

not belong to it. 3 ; | Rt | 

4. The Idea we have of the Hecretion of a Tree, be- 4+ That there * ; 
ins different from the Idea we have of its being tranſ- 4 f 4 1 

Planted, it muſt be owned, that Ariſtotle had Reaſon to feroice be- 1 
make a difference betwixt Accretion and local Motion. e e 
However, as a Tree cannot be tranſplanted, but by the 4), and % 
local Motion of its whole Body, ſo we cannot conceive l Metjen 
bow it ſhould increaſe but by the local Motion and 4. 

INT: „ 2; 2 Uaion 
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Cr it. 5 N 
3 5. When a Body neither increaſes nor decreaſes, but On 
_ „ 5 — changed, if this Change be not ſo great that 
5 we do not at all know it; we call it, as was ſaid before, Mu 
Alteration ; hence it is eaſy to ſee, that there can be no 
Alteration wivhout local Motion: For how can there be i, 
1 Change in a Body, if none of the Parts which com. i 
pole it, and upon the particular Order of which its Nature 
depends, have changed their Situation? This being ſo, Di 
is very evident, that there muſt be an Alteration in a Bo- 
dy, when the ſenſible or inſenſible Particles of which it 
i compoſed, are put out of their Order, or any grea ea 
Change made in their Figure: Or it may alſo ſuffer a 
Alteration, by the Acquiſition of ſome new Particles, o yet 
by the Loſs of ſome of its old ones; all which cannot be ior 
3 without local Motion: Thus, when there is an Alteratin 
J in a bruiſed Apple, we can eaſily imagine that many of BT a 


its Particles have been forced to change their Situation, Wh. 
- | and perhaps ſome of them have alſo changed their Fr. ¶ q 
4 gure. If after this, any one ſtill doubts whether them un 


may not be ſome kind of. Alteration in which there Mor 
ſomething elſe beſides what proceeds from local Motion, |: 
think he cannot be ſatisfied better, than by what we u. For 


ys ESR = 
— —% 


by now. going to ſay of Forms. ack 
FFF 
. | ter { 


. NE + a. => 
o& FORMS, 


11 FORM S are a Subject that we cannot hope to treat foun 

| ongbt to be of, as we have done of Matter. For ſince Matis thi 
aft,” is a common Subſtratum, which, when once we underſtmi f it, ; 

| w bat it is in Wood, we cannot at the ſame time but uit be: 
derſtand what it is in Fire, and in every Thing elſe; o ment 

ſingle Reflection is of it {elf ſufficient to gain the Roof Thin 

ledge of it. But becauſe the Form of any Thing, is tua in th 

which makes it to be that particular Thing, and dilly Whe 

guiſhes it from every Thing elſe; it does not follow tn of th, 

if we know the Form of Wood, we therefore know the L 

Form of Fire, or any Thing elſe. Wherefore if and tl 

would ſucceed herein, and ſay ſomething more than 09 

. nary, we mult deſcend to Particulars, notwithſtanding 
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hap. 18. of NATURAL PHrLosopny. 105 
aſtorn of Philoſophers, who ſeldomYo' ſo, but for We 
moſt part content themſelves with propoſing abundance _ 
of looſe Queſtions, which we may look upon as ſuperflu-. 
pus, and from which we can gain no Advantage. We 
2. However, J do not affirm, that ir is an uſeleſs En- , 2: Of fe | 


guiry, if ic ſhould be asked here, as uſually it is, whether Fat, „ 


Forms which are real Subſtances; and conſequently have a f ence of 2 

diſtinct Exiſtence from that of Matter. But thus much gre; n 

at leaſt, I may venture to affirm; that the Solution of this OY oa 

Difficulty, depends upon the particular Knowledge of ,. 

he Things. The Inſtance of rhe rational Soul proves no- 0 

thing here 3 for though we know that this is a Subſtance 

really) diſtinct from the Body, to which it is united, and 

hat it does not at all depend upon it for its Exiſtence, 

yet we can conclude nothing from hence as to the Forms 

of other 9 are 7 3 oeh; 5 8 
But if we conſider this Matter mote cloſely ; though 3- Tat the 

e as all the World do, that the Soul is that , e 

which particularly makes a Man to be a Man; and con- Form ef the © 

ſequently that it is truly the Form of 2 humane. Body as 2 

humane; yet I can't agree, that it is, properly ſpeaking, the 

Form of all that which is ſenſible, and is called the Body  _ -+ 

and conſidered ſimply as a Body; any more than it is the 

Form of any of its Parts, conſidered as e » 

ach other: For in this Senſe, every one of them has its | 

particular Form fo cloſely connected with the Matter of 

it, that it continues as long as the Part” ſubſiſts, even af 

ter the Soul is ſeparated from the Body. And indeed af- 

ter ſuch Separation, every part appears the ſame, as it did 

immediately before. For, that which 'was Fleſh, for In- 

CJ ͤ Tg are. 

4. The Cauſe of many 8 Miſtake, who con- 4. An Error 
found the” Properties of the Body with thoſe of the Soul, prof Phe = 
this; that a dead Body, when the Soul is ſeparated from 
it, is uncapable of many Functions which we obſerved in 
it befoxe, ſuch as moving it ſelf, Reſpiration, Nouriſh- 
ment, &. fo that they perſwade themſelves that all theſe 
Things depend upon the Soul, and would not have ceaſed 
in the Body, if the Soul had not departed from it: 
Whereas we ought rather to think, that the continuing 
of the Soul in the Body, depends in ſome meaſure upon 
the Diſpoſition of the Body to perform theſe Functions, 
and that the Separation is a Conſequence of theſe Functi- 
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there be any ſuch Things as Subſtantial Forms, that is, that the n= 
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| > Experience ſhows us, that Death never comes, nor is the 
Saul ever ſeparated from the Body, till it is ſome way: 
1 Hurt, or by ſome Means ſpoiled and corrupted.. And we 
; have no Example of the Soul's being; ſeparated from 4 
3 ſound and perfect. Body, and that this Body did not be- 
dea to be gone llafiers and becauſe the Soul ws 
T. That there F. It would therefore be unreaſonable, upon the. ſings 
E Inſtance of the Rational Soul, which is very different from me 
RF ..  . . the common Forms of Bodies, and without firſt knowing 
YE bike particular Form of all Kinds of Bodies, to affixm here 
. |  *raſhly, that there are /#b/*antial- Forms in Things merely 
5 corporeal; however we may venture ſafely and cont. WO 
gently to aſſert, that there are ſome Forms which are ve! 
ſential, that is, ſuch as belong neceſſarily to their Subjech; 
Thus 70 be quid is eſſential to Water, becauſe there is no Mare 
| Water which is not liquid; we may alſo affirm, thy of 
here are other Forms which are only accidental,  becaule 
 » . »- +» they fo belong to the ſubject, that it can exiſt withou of! 
them, and not ceaſe to be what it was. Thus roland, Wiſer 
Is an eccidertal Form of Water, becauſe Water would Porn 
e {till be Water. if it Was made hot. NE % 
be een 4.0: It might very cally bes that {riſforle might ac- 
that Ariftorle £nOWledge gſential Forms and not ſubſtantial Forms ; for 


did allow of it is certain, that the Greek Word which he. uſes, may 


*% 72] 


Fd. a well or better fignify. the one than the other. 
7. Thot 7. Forms ate common diſtinguiſhed into Natural and 
Fee, fil. They, call thole Narural, which belong to the 
ff natwal, Subject without the Aſſiſtance of Men; Thus a Portion 
ob Matter receives the Form of Marble in . the 
Bowels of the Earth. | Artificial Forms are thoſe that 
Progeed fem Art, ißus the Form of 2 Clock i 
called Ariiſicial, becauſe it is owing to the Labour of hat 
3 the Clock-maker. 1 I agree, that if the Name had been t is | 
5 ..- _ .... given with regard only. to the Cauſes by which they were iſt Pl 
| eech i would haye been reaſonable to call the one ated, 
| Natural, and the other Artificial; but ſince it is- inferred tate: 
from thence, that the Natural Forms are different from the {WPrinc 
Artificial Furs, and chat they act from internal” Prin, t 
ciples, which are very different from rhoſe of. Artificial hey 
nm; there Jies the Miſtake. For Areiſi ial Forms are diffe 
as natural as the Nazural Forms themſelves, becauſe they nd \ 
proceed from Cauſes purely natural; and Art, as wa {Wcithe 
ſaid before, does nothing elſe but apply active Things te 
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Chap. 19. of NATUR AL P H 11osO PHY. 5 5 oo 0 * 
8. It is much more reaſonable to divide Forms into 8. Th They 
Simple and Compound. Simple Forms are thoſe of ſimple fr, fr 
Beings, that is, of Beings that are capable of but a and com- 
few Properties; and compoum Forms are thoſe: of com- Po. : 
pound Beings, that is, Beings that are capable of a great 

many Properties. For Inſtance, the Form of a hard Bo- 

dy, whatever that Form may be, is a {imple Form compared 

with the Form of Wood, which, with reſpect to-the for- - 

mer, may be ſaid to be compounded; becauſe a hard Bo= _ 

0 as hard, is not capable of ſo many Properties as 
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9. This Obſervation is more remarkable than one 5. Thar fin" | 
would imagine. For it is evident, that ſampie Things may 2 Forms | | 
be known, when we don't at all know thoſe that are com- . 5 


pounded of them: Whereas we cannot know thoſe that frf 


= 


are compounded, but we muſt have a diftint Knowledge 
pf thoſe Things which go towards their Compolition. "- 
herefore in order to underſtand icularly the Forms | Ho 
of Bodies, it is neceſſary that we firſt begin with thofe that 
are ſimple, and afterwards come to thoſe that are com- 
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Of Elements according to the Opinion of the 

F we once have a clear Notion of what Philoſophers 7. ia: Phi- 

mean by the Word Element, we cannot doubt, but oo E- 

hat the Forms of Elements are the moſt ſimple of all. ment. 
[t 1s to be obſery'd therefore, that the principal Deſign 
ff Philoſophers is to explain how every Thing is gene- 
ated, in ſuch a manner as to let us know the different 
States through which ſuch Things paſs from łheir firſt 
F runciples till they are entirely compleat, and in that perfect 
dlate in which we ſee them. And in order to this, ſince 
hey find by Experience, that every Thing is not made 
differently out of another, and that Stones; for Inſtance; 
nd Marble are not proper to be converted into Fleſh, 
either will they ſerye to nouriſh it and make it grow; o 
bey judge my proportion, that all ſorts of Bodies are not 
ompounded of Principles alone, connected together in 
moſt ſimple manner poſſible; but only ſome very _ 
| "hings 
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Things, of the Mixture of which all other Things 0 
ars afterwards compoſed. Theſe very ſimple Things, 
; whatever they be, which thus ariſe from the firſt Be. 
termination: and Connexion of Principles,. are what Phi- 
| Iloſophers call Elements : So that Elements differ from 
= Principles in this, that a Principle, ſuch as Matter, for Ex- 
4 ample, is, as it were, an incompleat and undetermined 
| 2 whereas an Element, is a compleat and determined 


173 ING BY * 2. This being explained, there muſt, without doubt, be 
+ _— Be more than one Element, otherwiſe there would be but one 
ments than uniform Simplicity in Nature, and no compounded” Things. 
fn of But Philoſophers have not agreed what is meant by El. 

e gbe Antients, ment; the Reaſon of which is, becauſe they have not ſo 
a conc7% much inquired into he Nature of Things themſelves as into 
Klement. he Senſations which they are apt to raiſe in us. Thus ſome 
Philoſophers who conſidered the Senſe of Seeing only, have 

aſſerted that Light and Dark, Tranſparent and Opacous were 

the Elements of Things. And others, who referred eve- 

ry Thing to Feeling, have pretended that Hard and L. 

. quid, or Hot and Cold were the Elements. SS, 

3: HowA- 3. Ariſtotle may be placed amongſt the Number of theſe 
Four Ei. aft, though he went in a Way ſomewhat different from 
dente. theirs. He conſidered firſt, the principal Qualities that 

| come under the Senſe of Feeling, ſuch as Heat, Cold, Dry- 

| meſs or Hardneſs, and Moiſtneſs'or Liquidneſs : And after 
= he had obſerved that two of theſe Qualities might meet 
A in the ſame Subject, and that the Four might be coupled 
four different Ways, he compoſed four Elements; of 
which the Firſt is Cold and Dry, the Second is Coll 
and Moiſt, the Third, Hot and Moiſt, and the Fourth, Hot 


f 4. YVhat 4. Then, in order to give Names to them, he examined 

| Save 6 thay, What thoſe Things in Nature were, in which one Ele- 

| ment ſeemed to prevail, or in which its Qualities were 

moſt ſenſible. Thus, imagining the Earth to be both 

the coldeſt and drieſt Thing in the World, he called his 

Firſt Element, Earth. So likewiſe, becauſe he thought 

that Water was the coldeſt and moiſteſt Thing, he call 

b ed his Second Element Water. Further, imagining alfo, 

6. | that there is nothing more moiſt and hot than Air, he 

f called his Third Element, Air; And laſtly, not doubting} 

but that Fire is the hotteſt and dryeſt Thing in the World, 
he called his Furth Element, Firm. 
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Chap. 19. of NATURAL PII OSO Rr. wy __Þ 
5. Ariſtotle's making uſe of Names which were before 5. That theſe 4 
aſed to leit other Things, hath given occaſion to many, nc Hae 99 
who did not rightly apprehend his Meaning, weakly to 5y fowe. | | 
believe, thai This Earth which we inhabit, This Water MINE 
which wwe drink, This Air which we breathe, and This Fire 
aubich aue kindle, are the Four Elements. But this will appear a | * 
very groſs Miſtake, to any one who conſiders, that te _ 
Name Element is given only to the moſt ſimple Body), Eo 
whereas the four now mentioned are the moſt compound- 
ed of any we know. | | a | 
6. But if we ſuppoſe the Elements of Ariſtotle to be as 2 
fimple as he makes them, and if we compare them with Pabliſhed by 


* e's 


= 


thoſe which other Philoſophers have attempted to intro- Ariſtotle ane 
duce; we do not find any Advantage they have, why we „ers ger A 


ſhould prefer them above others; becauſe in this Matter — 5 
we have no more reaſon to conſider the Qualities of Feel. 

ing; than thoſe of Seeing, or any other Senſe. But nei- 

ther the one nor the other ought to be allowed, and that 

for theſe two Reaſons, which ſeem to me very ſtrong. 

The Firſt is, That in order to eſtabliſh Elements through- 

ly, it ought to be upon the Determinations which may 

happen to Matter abſolutely and in it ſelf, and not upon 

the Relations which the different Forms of which it is 

capable may have to our Faculties to raiſe Senſation. The 

Second is, that all theſe pretended Elements being deter- 

mined by ſenſible Qualities, of which we have no clear \ 
Notion ; it is impoſſible, but that there muſt remain fome = k 
Obſcuricy, into which no Philoſopher can fo far pene= "2 
trate as to be able to ſee what will ariſe from their Mix- 

ture; in the ſame manner as a Phyſician cannot tell what 

is the Vertue of a Medicine compoſed of many ſim- 
3 of which he has only a confuſed Know- 
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CHAP. XX. k 
of 1 the Elements of the coe. = 
5 1 e. whether theſe or ſuch like Reaſons, in- 
e Chymiſts to reject thoſe Elements which the 


Chymiſts, in Antients would have introduced; thus much is certain, 


{asf they had propoſed others very different. And in 


us, 


order to eſtabliſh them; as they profeſs an Art which 
conſiſts principally in uling Fire after different manners, 
to ſeparate as much as is poſſible, the different Parts of 
which different Bodies are compoſed, they have pretend. 
ed, that this Reſolution is the only Way to find out what 
are the true Elements which Nature makes uſe of in the 
Dompoſition of Bodies; as the taking a Machine to 
0 is the only way to find out what it is compo: 
0 


. Thus, in working upon certain Bodies, upon Wine, 
Mercury of ſuppoſe, they put. large Quantity of it into an Alembick, 
„ch and by means of Fire, make ſome of its. Parts exhale, 


which being then condenſed by the Cold, fall down into 
another Veſſel in the Form of a ſtrong, ſubtil, and pene- 
trating Liquor, to which they are pleaſed to give the! Name 

of Mercury, Spirit, or Aqua-vite. 
3-Whet it 3. After this, continuing the Alembick upon the is 
3 Fo. they make ir diſtill a Liquor which has no Taſte, and 
and Suing, this they call Phlegm; and fo they go on til there re- 
mains nothing in the Alembick, but a g/utinous Subſtance 


like Honey. Then they put this glutinous Subſtance in- 


to a Retort, and with Fire they make it again diſtill a 

Pyhlegm like the former, and then an acid Liquor which 

they call Mercury alſo; and after that, another Liquor not 

- quite ſo fluid, ſomewhar like Oil, and which'is inflammable 
"  lkeit, to which they give the Name, Sulpbur. 

4. Laſtly, They take that which remains in the 2 


4. What it is 


hat they cad and which preſently grows dry, and hurn ir, and put the: 
e ee ee Aſhes into an Earthen Pot or Pan, with a certain Quan- 


tum, and 5 
Salt. tity of Water, which in a ſhort time becomes Salt, then 


ſtraining it off glezr into another Veſſel, there remains” 


in the Pot a kind of duſty inſipid Earth, which they call 

0 Caput mortuum or. Terra damnata; then with gentle Fire, 
they make the clear Water which is ip the ther Veſſel 
10 l ein and. after that, he TOY hy 6 


| 2 
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Chip. 20. of NATUIAI Pruriogorpky, 108 


Bottom of the Veſſel, a bard brittle Body which is very like 
2» i Salt, and therefore they call it Sale: Oo 
, 5. Hence they conclude, that theſe five Subſtances, viz. 5. Thar Mer- 
Mercury, Phlegm, Sulphur, Salt and Caput mortuum, are er abr > 
the Elements of Wine: And becauſe whatever they can a Caput 9 


extract out of any other Subject reſembles one or other 5 5% 
are . 


"i 
e 2 3 
4 - 


of theſe, therefore they conclude in general, that theſe „n Fe ͤö;ͤ i 
in- Things, are the only and the true Elements of all the cht. — 
he mixed Bodies which are in the World, and that all the - 8 


in, 15 that we ſee is owing to the different Mixture f 
in theſe. , | 185 | . 


ch 6. 1 ſhould think it a great Piece of Injuſtice not to 6 Ee ciy } 
19 give the Chymiſts that Commendation which is due to mifry may be BY 


or their Induſtry and laborious Application. Without doubt 277 Fi- 
ad. the whole World, and the Philoſo hers particularly, are _—_ 
hat very much obliged to them for the Paine they have taken. 
he {Wand which they continue to take, to make a great Num- 
to ber of Experiments, whereby they come to the Know- 
50- ledge of diverſe Properties of many different Things. This 

eives them opportunity to find out and diſcover the Na- 
ine, ture of Things, and at the ſame time, ſerves for a Rule 4 86 
ck; ¶ co try the Truth of their Principles by, and to juſtify their 
Reaſoning and the Conſequences which they draw from 
thence. However I think their manner of treating of Phi- 1 
loſophy is not ſatisfactory, nor their Elements ſuch as ought |. 1 
to be allo wet. 8 e „ 
7. Though the exceſſive Commendations which they 5. 5. 4 


ire, {Meive themſelves, and with which their Books are filled, as rowr of 
and f they were the only Philoſophers, and the Secrets of . 
re- NNature depoſited in their Hands alone; and though the 
ane erge Promiſes they make, which for the moſt are falſe 


Ind vain, have rendred them almoſt univerſally contempti- 
de to the World; and the obſcure Terms, and almoſt =. 
erpetual Equivocations which they uſe, have made them | 
diculous alſo to a great many: Ler I do not depart from 
heir Opinions upon this Account. For as to theſe ex- 
eſive Commendations, and vain Promiſes, they are only 
xrſonal Faults which any one may eaſily lay aſide, and 
wich ſome Chymiſts of my Acquaintance are entirely 
ee from; who far frongheing vain and proud like others, 
e on the contrary, ſo modeſt, that if they had nothing 


ſe to recommend them, they ought upon this Account 
o be placed in the Rank of Gentlemen. And as to the 
Voſcurity of their Terms, ſome of which are authorized 
7 Cuſtom, that is eaſily diſperſed, if we give but our 


8. That 


ives the Trouble to explain them. 


E No 8 8. That they 8. That which makes me not to approve of the Me. 


e c . , TS rn OR POPs 3 OE +- DG" IN 
EBW CBI" 9 7 e NN Cy * n e 223 N * 
* * \ * n W 9 FF Mr * re 2 BY LANE 3 $3. 13.174 x,” EW 3 oY RI TI vo Fs * TR. 2 Py Re, Dy. CS * 8 N = * 
N : W's n N oo We Ee e x ee R N Th, N " ” . —SE OIL 
$8.0) : 12 3 i C R W ei 
Sas.” 1 2 J 3 8 $a IEG a oP 


- ROHAULT'% SysTEM Part. 
* X g f . . 3 Js * „ 


8 


. 
* 
3 7 
0 2 
+» 4 * 


Laber al che thod of the Chy miſts, is, firſt, becauſe it is defectiye; 
Darts of 4 for it is certain, that let them take never ſo much Pains, 
ne" they can only get together the ſenſible Parts of which 
' which they à Body is compoſed : For as to thoſe which reſemble that 
| &o get roge- ſubtil Matter, the Exiſtence of which, we demonſtrated 
"OE 4 above, and which go to the Compoſition of a great ma 
ny Things, theſe eſcape all their Pains, But further, that 
which they give the Name of Principle ro, cannot but 
be very much altered, and very different from what it 
was in the Mixture : For it is impoſſible, but that the 
different Parts which they Extract, when they are put in 
Agitation by the Fire, and daſhed one againſt another, 
mmuſt be changed both in their Figure and in their Na- 
ture. And this is confirmed by Experience, for if all the 
Parts into which the Mixture is reſolved, be mixed toge- 
ther again, the Reſult will not be at all like the former 

__ Mixture. , | ; 1 2 
9. That, al. 9. To this may be added, that the Chymiſts deceive 
275 55 of, themſelves, in ſaying: that there are but five Elements: For 
8 allowing of their Method, and the Manner upon which i 
be more than is founded, we muſt ſay, that there is a great Number, ei wi 


S& 8 3. HSE i. 


FveBlements. ſo great, that it is impoſſible to know them all. Thu dh 
there are a great many Sorts of Mercury, Sulphur, Salt, & me 

But to mention Salt only; we find almoſt as many di- 

ferent Salts, as there are different Mixtures. For Exam: ly, 
ple, That which is extracted out of an Afſh-tree, fi ,,;, 
5 Cauſtick, that is, will corrode and burn the Fleſh, if a- 5 
pPlied to it; but that which is extracted from an Oak will |, - 

not do ſo. 8 7 3 LN 

10. That they 10. But that which ſhocks me moſt in the Reaſoning ;,... 
| ke Fry v. of the Chymiſts, is the Confuſion that they are unwilling. 1 
dition of their to get out of, and the Averſion they have to clear a one 
ownElements. diſtinct Knowledge, which it is ſo natural to deſire. Fat 1. 
Inſtance, if we ask them what they mean by Sul Boch 
they will anſwer indeed, that it is a fat inflammable Sul Gre, 
ſtance; but if we go on to ask what this fat infammab 15 
Subſtance is, which they call Sulphur, and in what di with. 

Property of being Inflammable conſiſts, they will not a any. 
not give us any further Anſwer, rhich indeed is no e 19 
Matter, becauſe they have nonẽ ko give; but they will H tragic 
offended at our Curioſity, and that we ſhould have 1 cold 
Deſire to be ſatisfied herein: So that their Science exten © ho- 
no further than to give Names to things whoſe N: trial 2 
they underſtand not, and conſequently from the Mixt 
— what will ariſe, WY at the 


of which, it is impoſſible to 
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Chap. 20. of NA TAL PRIIOS br 1 


le is one of the principal Conditions which we require in 
Feen 8 


rr. Perhaps it wil be lid bete in favonr\ of the 17. eg. 
ien Elements of the Chymiſts, and in favour of thoſe of the . = 


char Ariſtotelians, that though we do not know diſtinctly what of te cy 

ed WY they are in themſelves, yet we know at leaſt what they 3 
ma: are capable of, that is, the Senſations they raiſe in us; or N 1 
that i the Convenience or Inconvenience we receive from = 
but WY them, which they think ſufficient to determine what the 1 
t 8 Effect of their Mixture will be. For, ſay they, we may 
the WF lay down two general Rules hereupon; Firſt, Tbat if 
It n tu things ſeparately, are capable Wn; producing the ſame 
Effect, they will alſo be capable of producing it when they 
Na. are mixed together. Secondly, That if Two things ſep> 

W 


| the rately, are capable of producing two contrary Effects, u | > J 
ge: they are compounded. together, they will produce ſome middle 
rm Thing between theſe two Effects. And theſe cannot be de- 

nied to be of good Uſe. | Cs 5 5 

Cele 12. Though theſe Rules are for the moſt part found 12. 7h e 

Fo to be true, yet it will be very wrong to truſt too much tended f. 
uch ti to them; and I doubt not but the Chymiſts themſelyes 8 7 „ 


„ea will diſown them; for they know very well, that he or wal 
Thi who exactly follows them, will many times form a Judge- many falſe 


, Cc ment contrary to Experience. _ e 
y dl: 13. For inſtance; if we follow theſe two Rules ſtrict- 13. The fu 


ly, we muſt affirm, that two Bodies which ſeparately are Vance. 
cold, o_ together to make one cola Body. © | 

14. We muſt affirm, that two {quid Bodies will com- 14. 1 tz 
poſe one liquid Boay. SF Fas, * ſtance, | ET 
' 15. That two zranſparent Liquors will compoſe one ,. in . 
tranſparent Liquor. Eo 7 Nance. 
16. That two red Liquors mixed together, will make 16. Iv 2. 


onered L_ | TE. | ſtance." l 
17. That a Body of a Tellowiſh Colour, mixed with a , W . 
wy of a Green Colour, ought to compoſe a Nellowiſh fance. = 
en. N | 


18. That two things which may be ſeparately taken 18. vi . 

without any danger, may alſo be taken together without Hauce. 

any. | 

19. However, we know that every one of theſe are con- , 74, ful 

tradicted by the following Experiments. For Example, Experiment 

cold Lime, having cold Water ſprinkled upon it, grows A ibe contre 

ſo hot, as to be ready to burn. Further, If Oil of H. 

triol and Oil of Tartar, each of which are cold, be mix- 

ed together, we ſhall perceive a ſudden Ebullition, and 

a the ſame time a very ſenſible Heat. HIER 1 | 
20. 2 
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13 20. II. Expe- 5 20. If Spirit of Wine and Spirit of Urine, each of which WM - 
en, are very fluid, be mixed together, they will, in a Mo. Wl 9 
m.ent almoſt, unite into a Body not at all fluid,” but pret- Wi © 


42, DL Ex- SD If about an Ounce of Litharge of Silver be put in- ke 

' Prime» to a Pint of diſtilled Vinegar, and b balf a Quarter 0 

1 vf an Hour, and if a Piece of anflacted Lime be ſteeped Wh 
= -_ _ Four and twenty Hours in a ſufficient Quantity of Wa. ce 
"IS ter (it muſt be in an Earthen Por varniſhed, new and du 
clean;) and afterwards each of theſe Liquors be ſtrained, 7 
they will be very tranſparent; but when they are mix- 

ed, they will become opacous and of a very brown 
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CO. Colour. I On TAS Lon 
223. Of m- 22. In the Uſe of theſe two Liquors conſiſts the whole 4 
lui ls. Secret of the Ink, which they call Symparberick Int. E 
1 They write that which they would not have ſeen, with 
the firſt Water, and the Writing diſappears the Moment 
that it is dry: Then, he who receives the Letter, wipes 
; uer the Paper with a Sponge ever ſo little moiſtned 
with the other Water, and the Writing begins to 
| appear of a reddiſh Colour, ' tending to a Black, If 
theſe Waters are freſh made, and Care be taken to co- 
ver the Pot in which the unſlacked Lime is infuſed, the 
Sponge that is moiſten'd need not touch the Writing, in 
5 order to make it appear; it is —— if it paſs by it 
at a little diſtance: Nay I have often ſeen the Lime. 
Water fo ſtrong, that when the Letter written with 
the firſt Water was laid upon a Table, and covered 
with a Quire of Paper, the upper Leaf of which only 
. Vr 9 N the Second Water, the Writing grey 
* ack. 5 —=— 

23: IV. Ex- 23. If a Piece of Braſil Wood be boiled in Water over 
 Feryaente the Fire, we ſhall preſently have a Liquor pretty red; 
| which if it be afterwards poured into a Glaſs in which 

there is ever ſo little Vinegar, this Colour will be chang- 
ed into an Amber-Colour, and that ſo quick, that the 
firſt Colour will diſappear entirely, as ſoon as the Water 
touches the Bottom of the Glaſs. _ 8 
24. v. Ex- 24 It is certain, that Nuz-Galls are of a Yellowiſh Co- 
*rimene. Jour, and that when they are reduced to Powder, there 
s no moreBlackneſs in them, than in the Copperas, which 
is green; and yet if theſe two be infuſed in common 
Water for a few Days, or if you would have it quicker 
if the Water be boiled an Hour or two over the Fxe, 
they will be of one black Colour, and not differ from 
la but only in this, that they want the Cs" 
| 5 | 25+ p 
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in proper Caſes, are good Remedies, but if they he ta- 
ken together, they are Poiſon. Now this Experiment, 
together with the 7 ng ones, and many others that 
might have, been added, do ſo evidently ſhow the Un- 
certainty. of the two. fore mentioned Rules, and conſe- 
quently. the little Uſe of the Elements of the. Antients and 
of the Chymiſts, that there is no need of adding any 

ing more: That which now remains to be dene, is. 
to endeavour to diſcover what are. the true Elements 4 
„% 
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C ibe Elements of Natural Thing. 7 

1 HAT we may act here with alt poſſible Caution, 1. That 50 
and eſtabliſh the number of Elements; upon the % ag 

Conſideration of Things as they are in themſelves, with /:r;6;ug F- 
out any regard to the Manner of their affecting us; we gre co the | 
oblerve, that the firſt Thing that we can conceive to hap- A pag 
= to Matter, is, that it may be divided into a great 

umber of Parts, all which are of a certain Figure. This 
Conſideration is of great Importance; for if we attend e- 
ver ſo little to it, we ſhall be ſurprized at ſome Perſons, 
who are ready to laugh, when we obſerve to them, that 
the Parts of Matter are of a certain Figure, and yet. can 
ſeriouſly hearken t6 thoſe who tell them ot occult Qa? 
lities, which they cannot at 3 e . | 

2. We obſerve further, that beſides thoſe groſs Bodies; 2. That {hes 2 
ſuch as we can take notice of, with which we are fur- via jp ad [ 
rounded ;- there are an infinite Number of others very ſmall, fal 347% 
which eſcape our Sight, and which were not at all known | 
to the Antients. Though even amongſt theſe,” if we — 
ſtrictly examine them, ſome may be made appear to us, WO 
luch as the rele Eels, which ſpring up almoſt in a Mo- | v0 
ment, in the beſt fort of Vinegar ſet in the warm Sun; but WE 
it is certain, we had not known of cheſe ſmall Creatures 1 
to this very ys were it not for the happy Invention 
of the M DO in this Age. Thus, for Example, Specs 
7 Mould upon the Covers * Books, have been long ob- 
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i Ge pong 7 an Mama, bern we! can foe it _ ing 
along; but it is ſince the Invention of Mictoſeo wh 
we can with pleaſure fee not only: that they are 1 "Ys of 

ar gk 4 of "Mould is à lit © Garden covered fit No 

Plants, every one of which has its Stall, TLeubes, = We 
and Fhwers; and: that a Mite has its Bak covered 1 6 
Scales, that it hat three Feet on each Side, and r bro 6 

Spots in the Head which we ſuppoſe to be Eyes, becauſe i Par 
_ Point of a Needle be put in its ways it will turn aide. the) 

3. That theſe 3. Since ſuch ſmalf Bodies are diſeovered and ſeen by{Mour 
—_ the: Microſcope, we may reaſonably judge thir there ur Th 
il jmaller. Parts incomparably leſs yet, which eſcape all our Sent, Mp; 
all che Induſtr py Man, and exceed even our Imagine in 


it fel, And that this may be clear y one Exam in c 


5 ple; Since a Mite walks along, it muſt have Legs, ani ma, 


theſe Legs muſt neceſſarily have Fejxzs.. In order to moe 7 
the Joints, there muſt be Muſcles, Nef ves and Tendon, Par 
and in theſe Nerves Fibres, ſuch as we ſee in thoſe of la. ang 
ger Animals, or at leaſt, ſomething equivalent to them: hat 
And if we would carry this Conſideration yet further, andi mu 
ſpeak of the Heart, Blood, Brain, and Animal Spirits, ye into 
hall be quite at a Loſs, and forced to confeſs, that dr, Ma 
Imagination is unable to comprehend or repreſent the firſt 
extreme Smallneſs of the leaſt Parts of which a Mite i; con 
compoſed . I defire that theſe Things may be well conſ ¶ Part 
3 and I have purpoſely urged them, to avoid t ed r 
Impertinence of thoſe Perſons, who ridicule every Thin roun 
opoſed to them, which: does not agree with their gro be, 
Notions; and who. make a ſeſt of it, when we men- 
tion that ſubtle Matter to tbem, whoſe quick Motion and 
Smallneſs makes a nan for it, and _ m_ a GE 
every where. 


4. That E. 4. Having laid down theſe Dich aa we ui is 1 


Frum the , aſſured, that the ſmalleſt Bodies in the World, as well sMihcm 
Diviſion that the larger, ariſe from the Mixture of Elements; mi rrti, 
Ane, ſince it is certain, that a ſufficient Number of the mil. aun 
* eſt Parts, may compoſe as great a Body as we will; wet th 
muſt conclude, that there ought to be as many Element into: 

as there can be remarkable Differences in the infenſibs 

5 Parts of Matter upon their firſt Diviſion. 

5. That we 5. Now that my Mind may be the Desen Food 


5 * 0 1 muſt repeat the Advice which I before gave, wit. "That th 
Ze that Iconſider Things in their mere natural State. And though : 


war made ar Tam very well aware, that the firſt Diviſion of Matt quick 
of the Work, was made by God, and a pleaſed, when he _ 
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1 Chapt zr. NATUHA PRI S nr. 115 

ana the Wond ; yet that is not the Diviſion 1 dtm Here ſpeaks — 

ove ing of, becauſe I believe the Cteation to be à Myih 

that which I cannot ſearch to the Bottom of. So that I ſpea 

but of another Diviſion, which may be made agreeably tothe 

with MW Notions we have, and of which all the Things in the 

Bad World are the Conſequences. 1 e ee 1 

WM 6. Thus, conſidering as far as I am able all Matter, 6. iar that 

bla WY ert divide it in my Mind kate an infinite Number of Dizifer . 

parts very near equal, not troubling my ſelf what Figure 2.7 ö 

e. they are of, Becauſe, there may be great matiy other Fi- 70 ariſe fm. 

n by gures, belides” Cubick which” cotnes firſt into every one's 

e de Thought, that may produce the ſame Effect. After this, I 

nie, WM ſuppoſe that God turns every one of theſe little Particles, 

gin in many different Manners, about their ſeveral Centers, 

Na- in order that à true Diviſion of them from each other | 

"ani my beg ee Be adde. 

more 7. This being ſuppoſed, it cannot be but that all theſe 7. Ther ee 

am, Particles of Matter muſt be broken where-ever they are 1 by 4 

f lar. angular, or ase intangled with thoſe that join to them; ſo Elements. 

hem: chat thoſe which were {yppoſed before to be very ſmall, | 

r and muſt become ſtill ſmaller and. ſmaller, till they are got 

into a Spherical Figure. Thus we have two Sorts of 

it cur ll Matter determined, which we ought to account the two 

it-the MY fir Elements. And of theſe two we here call that which = 

fite {conſiſts of the very fire Duſt which comes off from thoſe "I 

con-: Particles, which are not quite ſo ſmall, when they are turn-⸗ 1 

id the ed round, the firſt Element. And theſe Particles thus made 

round, we call the Second Element. And becauſe it may 

be, that ſome of the ſmall Parts of Matter, either ſingly 

or united together, may continue in irregular and confuſed J 

Eguret, not ſo proper for Motion, we take them for the | 9 

third Element,” and join them to the other t] uo. 6 

8. As to the chief Propertigs of theſe three Elements, 8. The Pro- 

we ui is to be obſerved; that it is 1 Contradiction to ſuppoſe b F. 

them to be changed from one Sort to another: Thus the 

Particles of the Third Element may ſometimes be made 

round, and acquire the Form of the Second. And thoſe 

of the Second and Third may be broken, and ſo converted 

into the Firſt. But none of theſe three Elements will bet- 

ter preſerve their Form than the Second, becauſe it is more ? 

bold, and the Spherical Figure, which it is of, will allow | 1 

t to, move about it ſelf, without being intangled with the a : 

Particles about it. On the contrary, none are ſo eaſily _ 

tanged as the Firſt, becauſe its Particles moving very 

quick, and being very ſubtle, they cannot reſiſt the Shock 

884 articles belonging — r Elements, when they 
5 | 2 meet 
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meet with them, hut are forced at all times to ſuit 
their Figures to thoſe of the Places through which they 


Pals, and where their Motion carries tem. 


9. The Pro- 9. The Firſt Element ought alſo to have more Motion 


| h all the three 
Elements, were-at the Beginning equally moved. by the 

_ Firſt, Mover, yet it muſt afterwards happen, thaꝶ the fir 
Element having oftentimes met with other Bodies;which 

reſiſted it, and which it could not move, will be:xefleQed 

back, without loſing any of its own Motiog Where 

the other Elements cannot meet this, but the Vill move 

2 and ſo increaſe its Motion by dimifihing their 

Io. And ſince the my Element is ofteh forced to run 

ment acquires into thoſe little Intervals which are between the ſmall 
greater Velo- Globes of the Second Element, it muſt neceſlar ily-be, that 
city than the many of its Parts being compreſſed, will leave the Place 


e they are, and get forward; and ſo having a Moti- 
on compounded of their own Motion, and of that of 
: the Parts which follow. them and preſs upon them, they 


will acquire a greater Velocity than the Parts of the &. 
cond Element which force them on. JIn:the-ſame man- 
ner as the Air contained in a pair of Bellows goes. out 
with much greater Velocity than the Sides of the 
lows approach each other, and which by their approach: 
| ing, Fr It, and make it to'go out... + hn 
11. Ne II. I would have it obſerved by the way, that I might, 
— got Van, after the Example of Ariſtotle, give Names to, the three 
10 theſe Eig. forementioned Elements, from the Things which partale 
ments, moſt of them: Thus, I might give the Name Fe to the 
Firſt Element, Air to the Second, and Earth to the Third. 

But beſides, that this would be to act contrary to Order, 
becauſe I have not yet proved, that Fire is for the moſt 

part compoſed of the FirſMElement, Air of the Second, 

and Earth of the Third; there is yet another Reaſon that 

ought to hinder me from doing it, and that is, that | 


. ſhould give Occaſion for abuſing them, and for having 


them underſtood in another Senſe than what I intend they 
ſhould be. . 3 
12.7hat theſe 12. Perhaps it will be here ſaid, that Matter was not di 
"or a u, Videdin the Beginning as I have ſuppoſed ; But tho' I agree 


ments are not A . 2 s 
imaginary. it may be ſo, this makes nothing againſt me; for it ſig- 


nifies very little how Matter was divided at the Beginning; 
and in what manner ſoever it was divided, there is no 
doubt but it is now divided into thoſe three Sorts of Matter 
which I have deſcribed; it being certain, that they ney 
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Chap, 21. NATURAL Pruriogopny. 


arily follow from the Motion and the Diviſion of the 
Parts of Matter which Experience obliges us to acknow—-ꝛ 
ledge in the Univerſg. So that the Three E/-ments which 


jon I I have eftabliſhed, ought not to be looked upon as im. 


ree ginary Things; but on the contrary, as they are very ea 
the Wl iy to conceive, and we Oy of their Exiſtence, 
firs n we cannot reaſonably lay aſide the Uſe of them, in ex- 
ich Wl plaining Effects purely Material. he 
ove 1, We cannot reaſonably lay afide) | the Motion impreſſed upon them in 
heir Theſe three Elements are to be look- the Beginning, without any Inter. 
ed upon 2s fiftitious and imaginary, | ſition afterwards, either of God 
D” becauſe they depend upon a Plenwm | himſelf, or any other intelligent 
run every where, which we have before Cauſe. ' For according to that Hypo- 
| rejected. But concerning the trae | thelis, the Followers of Cartes have 
mall Elements of Nature, the illuſtrious | not ſo much as dared to attempt ex- 
that Newton thus explains himſelf. Plaining how all Kind of Plants and 
lace It ſeems probable to me, that God | Animal Bodies (which are the prin. 

; in the Beginning formed Matter in ſo- | 955 and moſt excellent Part of this 
loti- lid, maſſy, hard, impenetrabie, me- | Univerſe) were at firſt made, and by 
t of valle Harticles, of ſich Sixes and | what Laws of Motion they were 

Figeres, and with uch other Proper- | framed. How much better does the 
they ties, and in ſuch Proportion to Space, }foremention'd admirable Perſon ex- 
> ft as moſt conduced to the End for which | preſs himſelf, 
nan- il ** formed them; and that theſe Pri- "Now all material Things ſeem ta 
mitive Particles being Solid, are in- have been compoſed. of the hard and 
Out comparably harder than any porons | ſolid Particles a bovement ion d, vari- 
Bel. Bodies compounded of them; even | ouſly aſſociated in the firſt Creation by 
; ſo very hard, as never to wear or | the Council of an intelligent Agent. 
break in Pieces: No ordinary Power | For it became him tho created them 
being able to divide what God him- | #0 ſet them in order, And if he did © 


ſelf made one in, the firſt Creation, 


they may compoſe Bodies of one and 


breakin Pieces, the Nature of Things 
depending on them, would be changed. 
Water and Earth compoſed of old worn 
Particles and Fragments of Particles, 
would not be of the ſame Nature and 
Texture now, with Water and Earth 
compoſed of eutire Particles in the 
Beginning, And therefore that Na- 
me may be laſting, the Changes of 
enporeal Things are to be placed only 
in the” various Separations and new 
Aſſciations and. Motions of theſe per- 
manent Particles; compound Bodies 
being apt to break, not in the midſt 
of jolid Particles, but where thoſe 
Particles are laid together, and only 
ny in a few Points. Optichs pag. 


le and were formed out of thoſe 


Ages: But ſhould they wear away or 


' fo, tis unphiloſophical to ſeek for any 


While the Particles continue entire, other Origin of the World, or to pre- 


tend that it might ariſe out of 4 - 


the ſame Nature and Texture in ail Chaos by the mere Laws of Nature: 


: though being once formed, it 

| pigs Ia by hoſe Laws for 3 
ges. For while Comets move in very 
excentrick Orbs in all Manner of Po- 
ſitions, blind Fate could neuer make 
all the klanets move one and the ſams 
way in Orbs concentricł, ſome incon- 
ſiderable Irregalarities excepted, which 
may have riſen from the mutual Acti- 
ons 'of Comets and Planet: npon on 
another, and will be apt 10 increaſe, 
till this Syſtem wants a Reformation. 
Such a wonderful Uniformity in the 
Planetary Syſtem muſi be allowed the 
Efes of Choice. Aud ſo muſt the 
Uniformity in the Bodies of Animals, 
| they having generally a right and a left 
Side ſhaped alike, and on either Side 
of their Bodies, two Legs behind, 
and either two Arms, or two Legs, 
ov two YVVings before upon their Shoul- 
ders, and between their Shoulders 4 
Neck running down into a Back-bone, 


uree Elements of Cartes, and by 


and it; Aug in the 
os 
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F meant by 
hard and li- . 
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our Views, I will begin 
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Head two Ears, two Eyes, a Noſe, 4 

Month, and a Tongne, aliks ſituated. 

Alſo the firſt Contrivance of thoſe 

very artificial Parts of Animals, the 

| Eyes, Bars, Brain. Muſcles, Heart, 

Zunge, Midriff, Glands, Lorynx, 

. Hands, Wings, ſwimming Bladders. 

natural Spe ct acles, and other Organs. 

of Senſe and Motion: and the Inſliuct 

; of Brntes and Inſeds can be the Ef- 
. xs Ky fed? of nothing elſe than the Wiſdom 
| and Skill of a powerjul everlaſting 

Agent, who being in all Places, 1s 

more able by his Will to move the, 

+ Bodies within his bonndleſs aniſorm 

Senſorium, and thereby to form and 

reform the Parts of the Univerſe, than 

we ave by our Will ro move the Parts 
our own Bodies. And yet we are not 
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Things I think we cannot de better, than to conſul 
. them one after another, to find out in what Order the 
5 Forms of natural Bodies qught to be treated, beginnin 
1 with thoſe that diſcover to us the feweſt Properties d 
. their Objects. And ſince the Senſe of Feeling is 

. ſeſt of all, and that which takes up 


Ee * 


ul 8,10 gin my Inquiry with that- NOW whe 
We make uſe of the Senſe of Feeling, to diſcover what 
f Bo are which ſurround us, we obſerve 
that there are ſome which reſiſt the Motion of our Hand 
/ and will not be divided without great Difficulty 3 on the 
Contrary, there are others which do not reſiſt therm at al; 
but are very eaſily divided all ways; the firſt of theſe ye 
call hard Bodies, and the other liquid Bodies; and we li 
That a Body is ſo much the harder, as there is greater Diff 

culty in dividing it, and another fo much aſter 
it reſiſts leſs, and is divided with greater eaſe: - And thok 
Bodies which are of a middle Sort, betwixt hard and! 
guid, and which reſiſt our Feeling, or the 

Hand but a little, theſe we call ſoft. 


he 


* 


God, or the ſeveral Parts there 
Parts of God. He is an wniform I. 
ing, void of Organs, Members or Pati 
and they are his Creatures ſulordina 
to him, aud ſubſerviaut 10 his Wil 
And be is no more the Soul ef the 
than the Soul of 4. Man is tie 
of the Species of Things carried throg 
the Organs of Senſe, into the platt 
his Senſation, where it percei vos # 
by means of its immediate prijo# 
without the Intervention: of any Th! 
Thing. The Organs of Senſe art 
for enabling the: Soul to perceive 
Species of Things in its Senloriu 
but only for conveying them thith 
and God has no need of ſuch Org 
he being every where preſent '0 


is confiler the World as the Body of | 
„„ $ 
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Things themſelves. Ihid. pe 378. 
FX ** 0 5 9% i e 
2. 


45 enſes, ; that We 
de rial DS oblrged 


the prof- 
he leaſt Compal o 


Motion ofa 


2. We obſervealls that a Body, which reſiſis the Touch 2. That AY 

and is with Difficulty divided, keeps it ſelf alſo within its Badr. 

oper Limits, and preſerves its Figure, without wanting ſame kind ef 

2 Veſſel to contain it; and on the other hand, that a Bo» pur 4. 
cy which does not reſiſt the Touch, does not contain it Bades f rde 
„ 0 elf wichin its Limits, but runs and ſpreads about, if it be Lnclents. 


tt, Chap: 22. Y NATURAL PHILOSOPHY. 11 9 
oe 


not put into ſome” Veſſel. * Wherefore: Ariſtotle — es N 


eien the Name of Dry to a Body which is contain 

t de within its proper Limits, and that of Majſt, to a Body 
d i which does not do ſo, but wants to be contained 33 
onlul e the Limits of another ; it follows that the hard Bod 154 8 
r the are ſpeaking of is the ſame as what Ariſtotle called 
nig D/, or at leaſt a Species of it; and alſo 15 the Li- 
ies d 1 the” ſame with the Moiſt, or at leaſt a Species 
orol- it Ah IDF 


al; fl 3+ As Ariſtotle has not explained. what Dryneſs 0 3. 25 ts e 


he 2172/5 conliſt in, ſo neither has he explained the . Fenner 
| bir Nature of a Hard and a . Body. But moſt of his LI Hara: - 
Wale, OE contend, that is Bard, becauſe it com- 1 _ 245 
Jauch prehends a great deal of 7 in. a little Compaſs, and confi. 

on the that a Body is quid, becauſe it contains but a little | | 
af Matter in a great Compaſs; ſo that ee e e, 

ſe eto conſiſt in Seen ah i en in N 

wy 4. It is to bs ed chat ah would be 2, | 4: That thi 


cho ny Matter at all, not ſo much as of foreign Matter; and Suppoſition, 
and 1 of = Condenſation” which does not in the leaſt ſuppoſe any 
of aul ort of Matter to come out of the Pores of the conden- 

( Body; which Things are directly oppoſite to what has 
been before eſtabliſhed 5 wherefore it cannot be thought , . 
ſtrange, if we do not agree een as: to the Nate a 
hard and liquid Bodies. 

5. But if Rarefaction and Condat were made ks 2 22 
they pretend, 5 t were eaſy to prove that they are miſ- 5; e f the 
taken in their Notion of Hardneſs and Liquidneſs: For as — 
ſhow, that the Nature of Marble does not conſiſt in 2 ys ＋ 
Blackneſs, ſo it ſhall ſuffice to bring one Inſtance of a Water ore 
Body which dilates it ſelf when it grows hard, in order to Foot AS 
ſhow that Hardneſs does not conſiſt in Condenſation; 

Thus we ſee that Water is dilated; when it is turned in- 


/ "hither o os for the Wen which ee Je . . 
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to ſpeak here of a Narefaction, without the Addition. 0 bee, > 


the producing one Piece of white Marble, is ſufficient.to © ang 126 Ras. 
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ke. 85 1 a will here be anſivered a 


„ ot? uſual, that the Vds would not be broken, but for fear 


the Reaſm Of a Vacuum: That is, becauſe: their Sides approach one 


_ 2 another, that there may not be any Space left between 
1e Fr. their Concave Superficies and the Convex Superficies of 


the Water which is condenſed. But if chis were true, it 
would follow, chat all the Glaſs Tubes which we uſed 
in the forementioned Experiments, ought alſo to be bro- 
ken, when no Air got into the Place out of which the 
Quickſilver came, which did not come to paſs, As J haye 
oftentimes tried. 


J. Another © 7, Add to this, that if Ice were e only ; condenſed W. 
Feet lit ter; to make for Inſtance, a Cubick Foot of Ice, there 


#5 not condeu- 


_ ſedWater, © muſt be more than a Cubick Foot of Water, and con- 


and max/r "i end a Piece'of Ice would weigh more than a Quan- 
Ir e, ki ater of the fame Dimenſions. From whence it 
* follows according to what has been before demonſtr- 
ted; that Ice ought to fink” to the Bottom of the Wi. 
| ter, and not ſwim at the Top, as we find. it does. 

1 282 8. But for eg e, poor of eee ſeri 

ae , coſy all Arguments, truſt only to what they ſee, 
Th ayer __ bas aiks's Claſs of the Shape of an inverted Cone 
. or Pyramid, and after having filled it quite full of Water, 
N poſe it to a great Froſt, that the Water may become 
ce; chen if the Glaſs holds but half a Pint, we ſhall {ec 
the Ice riſe up about the ſixth Part of an Inch above 
the Mouth of the Glaſs, which is 2a Dilatation ſenſiblee 

nough not to doubt of the Fact. 

What © 9. This then is a certain Truth, that every Body wich 
775 5 yg becomes hard, is nor condenſed ; and therefore Hardnel 
ah in, does not conſiſt in Condenſation, nor conſequently doe 

Liquidneſs conſiſt in Rarefaction; for as ee is dilated 

by freezing, ſo is Ice | condenſed by thawing. , Having 

- thus ſufficiently confuted an Opinion which has been ſo 

1 received, and not thinking it worth while, to ſhow 
bod little Foundation there is for other Opinions which 
.-._.__-*, have been received only b y a few, I come now to'eſt- 
- Vliſh my own. And firſt examine the Appearances d 


— 1 So great is ea Force * ese 18 _ Dilatation ſenſible een} 
ai Wa Water, that not only Bowls | Yer it muſt not be diflembled, thi 
-and Glaſs Cups, but alſo large Vef-'| ſomethiog may poſſibiy be here's 

ſels of Braſs and Silver are broken. | cribed to the Contraction of 
by it. See 1 5 Accad. del Cim. | Glaſs. See the Notes on Chaps 23 


2 7 Art. 30-4 2 
/ Le API | | 1 a har 


* * 3 Aa Rt 
* * a * 9 n 
7 * N 8 7 E, p 
44 ag ek . eg l 
We, ; 

: R 

* 7 

* 


Lr Sversm P art I. 
ann t hem: contain i but er pre time; 


San & eee wa 


I NSF A-1-3-B133-T<8 


L 


I_ — T 2 8 We =, o oo 3 os 
Ss css s TE Dm 


| 9 Nein : 
4 R . 5 
* 9 


1 


ne We, g ; 8 45 i 
Chap. 22. of NATURAL P 


4 hard and of a liquid 


— 


1. So at reſt among themſelves) 
h all hard Bodies have Parts in 

ſome meaſure ar 'reſt, and many 
liquid Bodies (viz. fuch as are made 
liquid by Heat) are manifeſtly yery 
much agitated; yet becauſe ſome- 
thing more than th 
Parts ſeems requifite to conſtitute 
Hardneſs ; (for a Heap of very ſmall 


Sand, whoſe Particles are all at reſt, | 
and becauſe | 


is not a hard Body) | f 
Motion does not ſeem always ne- 
N to conſtitute a liquid Body, 
(for- ſome liquid Bodies are 
cold;) I think ir therefore wo 
while to add ſomething bere, to ex- 
plain this Matter more fully. © 
Firſt then, Let us hear what the 
famous Newton ſays, concerning that 
Force by which the primary and na- 
turally indivifible Corpuſcles of which 


poſed, are connected and cohere to- 


gether, 
The Parts of all homogeneal' hard 
Bodies which fully touch one another, 


explaining how this may be, ſome have 
invented hooked Atoms, which #s 
begzing the Queſtion ; and others tell 
us, that Bodies are glned together by 
Reſt, that is, by an occult Quality or 
rather by Nothing 3 and others that 
they ſtick-together by conſpiring Mo- 
tions: 7 had rather infer from their 
Coheſion, that their Particles attract 
ane another by ſome Force which in 


at ſmall diſtances performs the Chymi- 
cal Operations abovemention'd, and 
reaches not far from the Particles with 
any ſenſible effect Now if compound 
Bodies are ſo very hard, as we find 
ſome of them to be, and yet are very 
Porous, and con ſiſt of Parts which are 
nly laid together, the ſimple Parti- 
cles which are void of Fores, and were 
never yet divided, muſt he much har 
Ger, For ſuch hard Particles —. 
beaped up together, can ſcarte t 

one another in more than 8 
Faint, and therefore muſt be ſepa- 


immediate Contract is exceeding ſtrong, 


cy in ea Tan ins, en er n * 
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Sn c RET 


e bare Reſt of the 


the Particles of all Bodies are- com- | 


fick together very ſtrongly. And for | 


| 


«£ a i 
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4 Body, and find, that the one con- 
tains it ſelf within its proper 
not: And becauſe to be contained within its 
Bounds, is the ſame Thing as not to be moved; 
clude, that to be hard, is to be 22 of Particles ub 
are 1 ſo at reſt among 1 ar their Conne rium tt 


Bounds, and the other does 
Oper 


ter that moves between 
e e e 2 


5 . 


vx 


able by mach leſs. Force. than is re- 


quiſite to break a ſolid Particle, whoſe 
Parts tomch in all the Space between 
them, without any Pores or Interſti- 
ces to weaken their Coheſion. And 
bow ſuch very hard Particles which 
are only laid together, and touch only 
in a few Points, can ftith together, 
and that ſo firmly as they do, with- 
out the Aſſiſtance of ſomething which 
canſes them to he attracted or preſſed 
towards one another, is very difficult 
to conceive.---Now the ſmalleſt Par- 
ticies of Matter, may cobere by the 
Aromgeſt Attractions, and compoſe 
bigger Particles of weaker Virtwe ; and. 
many of theſe cohere, and com- 
e bigger Particles whoſe Virtue is 
{Ul weaker ; And ſo on, &c. or- 
ricks Ibid. p. 364+ 370. on 
t is evident therefore, that the 
Particles of which the original and 
ſmalleſt Parts of Matter are comps. 
ſed, ſtick together and are united, 
5 Reft (om is really nothing 
at all) but by mutual Attractim. 
(See the Notes above on Chap. xi. 
Art. 15.) And it is manifeſt, that 
all Bodies, fiaid and ſolid are equally 
compounded of ſuch ſort of Partieles 
entirely ſolid and perfe&ly hard. 
But that which is next to be enqui- 
red into, is, what the Figure and 
Compolition of the larger Particles 


muſt be, in order chat the Bodies 


compoſed of them, may be hard or 
liquid. g EY: DE » 
Bata therefore. That Body, 
whoſe Particles. are fo fitted to each 
other, as 1 touch one age ia in 
large Smuperficies's, wi che v 
An ak Attraction of is Phree, 
be 4 very hard Body; and e. 
as thoſe Parts after wards either touc 
one another only. or are moreover 
intangled with each other, will the. 
Body be more or leſs britele, and ca-, 
pable of being made /iqui4 by Heat, 
with more or leſs difficulty: A. 
Ice, VVax, Glaſs, Metals, Bones, 
VF ood, &c. WD LA 4 REP 
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Ks them; Wbence it follows, that a Body is ſo much the 
5 harder, as it has more Parts which immediately touch each 
JV AE 9 

5 "becauſe, not to 


i 


contain it 


Body, than the Motion of its inſenſible Parts; I therefore 
conclude, 2 that Liquidneſs conſiſts in the perpetual Asi. 


ration of the inſenſible- Parts of the bn 
P 


Exam Glaſs full 


fo when. 4 


vid Body. Thus for 
of Water ſet upon a_ Table 


z at reſt, though we cannot perceive: any ſenſible Agj- 


.  Sixthly, That Body, whoſe Par- 


_ . Seventbly, If the Parts of a Body, 


way; that is a fluid Body. And 


 Thirdh, That Body whoſe Parti- 
cles touch one another in (eſs Super- 
ficies, and therefore are not ſo hard, 


may yet be more ſalid; and therefore | hard Body» aud juſt 


Gold is, heavier than a Diamond, | 
though not ſo hard. 

F. ourt hiy, That Body 3 whoſe Par- 
ticles, when they are comprefled, ap- 


proach towards each other, but do not | 


Jip under one another, is an elaſtick 
Body, and returns to its Figure, by 
thac Force. which ariſes - from the 
mutual Attraction of ics Parts. 

Fifthly, That Body, whoſe Particles 
Nip under each other, is a ſafe Bo- 
dy, which yields to the Stroke of a 
Hammer. | 


ticles iouch one another in very ſmall 
Fuperſicies, is a crumbling Body, as 
Snow, or ſuch whole Parts may very 
eauly be ſeparated ; as too well po- 
liſhed Marbles, which ſtick together 
in a Vacuum, but are pulled aſunder 
by the leaſt Shake. 


either do not touch one another at all, 
or at leaſt will very eafily ſlip, and are 
of ſuch a Bigneſs, as to be eaſily agica- 
ted by Heat; and the Heat be ſufficient 
to agitate them, though perhaps it 
be much leſs than is required to 
keep Water from freezing; or if 
they be not agitated by Motion, but 
are only ſmall, round, ſlippery, of 
ſuch a Figure, and Bigneſs, as make 
them very eably agitated and give 


yer the Particles of ſuch ſort of Bo- 
dies which are mf? fluid, do in 
ſome meaſure cohere together; as is 
evident from hence, that Qicłſilver 

well cleared ot all Air, will 


Water will. riſe in fmall Tubes open 
at 8 10:8 Fara And 
Drops Liquors hanging upon a 

3 571 = fall, 
will gather themſelves into round Fi. 
gures in a Vacnam: vit. 


17 uch 3 
| mutual Attraction of their Particles, 


as that by which the poliſhed. Mar. 
bles ſtick together. Further, Thele 
fluid Bodies» if they have Particles 
which can eafily be intangled with 
one another, as Oil, or ſuch as may 
be. made. ſtiff by Cold, and faſtned 
together, as if they had Wedges 
berween them, as Water, ſuch Bodi 
| eafily 2 hard. But if they bave 
ſuch ſort of Particles, as can neither 
be intangled with each other, as Air, 
nor made ſtiff by Cold, as Sick 
22 then they cannot by any mean 
made to congeal. „ 
Eighthly, If the Parts of a Body 
be very ſmall, ſpherical, and exceed- 
ing denſe, ſuch a Body may allo be 
fiui d, and yet be much heavier, than 
harder Bodies, whoſe Particles are 
not ſo ſulid, but which touch one 
another in larger Super ficies.. 
. Ninthly, Thoſe Bodies, whoſe Par- 
ticles are agitated with a, very quick 
Motion all ways, whatever the Fi- 
gure of them be, will be liquid, 25 
Metals that are melted, &c. But 
ſuch Bodies grow hard, as ſoon 4s 
that violent Motion ceaſes. 
Laſilhy, Thoſe Bodies, ſome of 
whoſe Particles are intangled wih 
each other, ſome ot which touch one 
auother in large Superficies, and ſome 
are looſe, ard will eaſily flip: under 
each other, theſe are flexile as Lea- 
ther, or very pliant as Twigs, GjaG 
Pitch. &c. LE LN A 
2. That Liquidneſs conſiſts) See 


very 
Hand 60 or 70 Inches high in the 
Barometer (as was [aid before), And | 


| the Notes on the foregoing, Aruc. 
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tation in it, yet notwithſtanding, ſome of its Parts are in 

Motion downwards, and at the fame time others of 

them are in Motion upwards, ſome of them move from 

the Right to the Left, and others from the Left to the 

Right; in a Word, there are ſome Parts of the Water 

which move in all manner of Determinations; 

it follows, that That Body is the moſt liquid, whoſe 
perm Parts are the ſmalleſt, and the moſt agi- 

rated; © Th, "$792 n „„ 1 ä 
II. If what J have now ſaid of Liquidneſs be joined gs 
to what was before ſaid concerning Hardneſs, we ſhall 7; Body con- 
eaſily conceive that a ſof# Body, which ſeems to be of a i in. 
middle Nature betwixt a hard and a liquid Body, and to 
partake of them both, is therefore ſoft, becauſe it is com- 

poſed of two Sorts of Parts, the one in ſome meaſure 41 

reſt, and cormected with each other, while the other are 

in Motion, and thereby cauſe ſome ſmall Agitation in the 
Prog ee e e hk 
12. Now that which confirms me in my Opinidn con- , 79. 
cerning the Nature of hard and liquid Bodies, is, that the %, the 
chief Properties of them are neceſſarily deduced frem Tb. 
thence. And Firſt, Suppoſe the Nature of a hard Body 7 
to conſiſt in what I have ſaid, it follows from thence, 

that it muſt be with diffitulty divided ; For, for Inſtance, 

if I pyr my Finger to any of its Parts, IT ought to 


- tcel the Reſiſtance, not only of thoſe Parts whict 


I rouch, but alſo of all thoſe Parts which are behind 
them; and many times it is much eaſier to. move the 
whole hard Body, than to ſeparate one Part from it, be- 
cauſe the reſt of the Body has a ſtronger Connection 
with, and is more at reſt, with reſpect to this Part, than 
the neighbouring Bodies have with the whole Body. N 
13. On the contrary, ſuppoſe the Nature of a liquid 13. 4 
Body to confiſt in what I have ſaid, it follows from thence, — 4 — 4 
that a Liquid muſt be very eaſily divided. And indeed if 4%½4½sG 
I pur my Finger to it any way, it meets with no Re. 
liſtance; for thoſe few inſenſible Parts which my Finger 
touch, being in Motion already, are very ready to quit 
their Place; neither are they ſupported, or hindred 
by the Reſiſtance of thoſe which are beyond, which are 
alſo in continual Motion, and therefore eaſily yield to 
them, and open a Paſſage for them all ways. ET 
14. What I have advanced concerning the Nature of '4, F% ne- 


a hard and of a liquid Body, is till further confirmed from fene n 


hence, that all the Conſequences that can be drawn from corrapeed 
it, help to explain ſome Experiment, which perhaps it wir ce 
J ä would 47 Baß. 
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would be impoſſible to Explain without it. And firſt, if 
DE”. we conſider chat ſome ies are eaſily altered, only by 
diſturbing the Order of their Parts, and that every Thing 
1 endeavours as much as it can to continue in that State in 
VV Which it is, and conſequently that which is once at reſt, 
1 will neyer begin of it ſelf to move; it will not be diffi. 
cult to find out a very eaſy way to preſerve a hard Body 

4 very long time, viz. by incloſing it in another hard Body; 

| Tha Parts being at reſt among themſelves, can make 
/ +. no Impreſſion upon it, and are moreover a Guard upon 
it, againſt the Aſſault of any external Cauſes which might 
tend to corrupt it. And thus we ſee that Salt, Sugar, and 

ra are preſerved by being thus incloſed in hard 
Bodies. Lok . Ws bs; 

15. Ofthe 15. On the other hand, it is eaſy to foreſee, that the 
& ec 4 if. contrary ought to happen, if hard Bodies be put into Li. 
Bos cor quids : For the Parts of Liquors being 1 in continual Agi- 
ade, tation, they may eaſily ſo /bake and move the Parts of hard 
: Bodies, as to force them out of their Places, and carry 
' them mou with them. And thus we find it by Experience, 
nin all hard Bodies that can be altered, as in Sugar and 
Salts, which are diſſipated and {ink to the Bottom of the 
Water almoſt in a Moment; inſomuch, that it we throw 
a Pound of Sugar into a great Tub of Water, it will in- 
tirely diſappear ina ſhorr time; and the Parts of it, « wil 
alſo be ſo diſſipated, and ſpread amongſt all the Drops of 
Water, that there will not be one of them but what is 
impregnated with it. | F 
16. And ſince hard Bodies may be compoſed of Parts 
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; T6. Why « 
| Li do * . ' o oy o o 
ws entirely. of different Why is as well as liquid Bodies, it is eaſy to 
 diffotve cer- Conceive, that there may be ſuch a Liquor as will car- 
laun Bodies, N | 8 uf 5 - » f 

1. In continual Agitation) See | aſunder, as the Quantity of Water 
the Notes upon Art. 9. | in which they float, will allow? _ 

vl 
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luſtrious Newton thus expreſſes him. 

ſelf upon this Subject in his Opticks, 

p- 362. If 4 very ſmall Quantity of 

any Salt or Pitriol be diſſolved in a 

great Quantity of Water; the Par- 

gicles of the Salt or Vitriol will not 

fink to the Bottom, thongh they be 
heavier in Specie than the Water, 
bunt will evenly diffuſe themſelves in- 

to all the Water, ſo as to make it 

as ſaline at the Top as at the Bot- 
tom. And does not this imply, that 
8 the Parts of the Falt or Vitriol re- 
cede from one another, and endeavour 
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6 | 2. Will alſo be diſſipated) The il- | does not this Endeavour imply 


they have a repalſive Force. by which 
they fly from one another, or at leaf, 
that they attrad the Water (See 
the Notes on Chap. xi) more ſtrong 
than they da one another? For 
Things aſcend in Water, which are 
leſs attracted than Water by the 
grauitating Power of the Earth; 
ſo all the Particles of Salt which 

in Water, and are leſs attracted 
than Water by any one Particle of 
Salt, muſt recede from that Particle, 
and give way to the more attradted 
Hater. ee 
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to expand themſelves, and get as far 4 
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if ry away+<wwith it only ſome certain Parts of 4 hard Body, © 
Yy 2 — others exiles be diſplaced by it. Thus Water will e 
12 Wl only waſh off the fineſt Parts of Liquoriſh, and leave the 
in groſſer ones at reſt with each other. 17 | 
ſt, 1 It may alſo ſo happen in hard Bodies, that the Parts 17. Of the 
of them which are pretty near equal," may yet be ſo'ſalid ; e _ 
dy Wl and on the contrary, all the Paris H a- certain' Liquor 
y; may be ſo ſnall, that the Part ef the hard Body will 
ke Wl not be at all moved by them, as they would be by the | 
on Wl zoſer Parts of another Liquor; which doubtleſs is the 4 
he WW Reaſon why common Mater, will not diſſolve Silver and . 
nd why Agua Fortis, which the Chymiſts call Spirit of Nagre573.. - 


N 


ud will eaſily diſſolve it, but is too weak to diſſolve G.,. 
18. However, it is not only the Groſsneſs of eh H 18. 77h 
the of any Liquid, which renders it capable of ſeparating the * 
Li- Parts of a hard Body; the Pores which are between 35 Fates . 
gi- Parts of a hard Body, do alſo contribute towards it: Fox | 
ard Wl they may be of ſuch a Figure, and allo fo ſmall, that the Y 
Parts of the Liquid cannot penetrate them; from whence - 
we may conclude, that the Parts of the Salty, of which _ ; 
Aqua regia is made, are put together in ſuch a' manner, 


the as to compoſe Bodies 2 too groſs to enter the Pores of 1 
ow Silver, and fo onl — them, they can neither, go 1 
in: in, nor divide the Parts: Wherefore it is not to be won- ; 


dred at, if this Water will not diflolve Silver, bit 
diſſolves Gold. wean PE, | SEED 
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arts 7. Will eafily diſſolve it) Con- Aqua fortis which eaſily diſſolves 
y to erning the diflolving of Metals the | Iron or Silver, will not diſſolve Gold 
r- Ine celebrated Perſon ſays thus, | at all; the Reaſon of which is, be- 
| en Aqua Fortis, or Spirit of | cauſe its Particles, which are more 
'triol poured upon Filings of Iron, | ſtrongly attracted by the Particles of 
Pater liſſokves the Filings with a great | Iron or Silver than by one another, 
And eat an Eballition, is not this Heat | are on the other hand more ſtrongly 
that 1 Eb tion effected by a violent | attracted by one another than by the 
which lotion of the Parts, and does net | Particles of Gold, The contrary to 
22 at ' Motion” argue, that the acid | which we are to underſtand of that 
(See arts of the Liquor ruſh towards the | Force by which Gold is diflolved in 4 
Yong arts of the Metal with violence, and | Aqua regia. | 
or be rn into its Pores, till they | 2. Too groſs to enter) Mr. Clerc „4 
-h are between its utmoſt Particles, and | in his Phyſicks, Book II. Chap. iv. | 
y the e main Maſs of the Metal. and | Sed. 24, contends on the (contrary, 
arth; onnding thoſe Particles, looſen | that the Parts of Aqua regia, are 
» flog WE” from the main Maſs and ſet | ſharper and ſmaller than thoſe of 
tracted em at liberty to float off into the | Aqua fortis, and therefore can enter 
icle of er? And when the acid Par- | the very ſmall Pores of Gold only, and 
article, les, which alone wonld diſtil with ſeparate its Parts, which like V/Veages 
tracted eaſy Heat, will not ſeparate from | they drive from one another, whilſt | 
WF Poreices of the Metals, without | the groſſer ones move abunt the Sa- . =» 
very violent Heat, does not this con- | perficies of the Gold to no purpoſe, 
uf the Attraction between them? | they not being able to diſſolve the con- 
picks, Pp. 352. Now this ſame |] tinnaity of it, becauſe they caunot eu- 


er 
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19. on 19. It 
a= c 4 : ' 
77 perties of 
From Silver, 


cConſiſts in putting the Maſs compoſed of Gol and Sil. 


20.YVly the 20. It may here be 
Parts of ma- Salts and Metals, ſwim thus in all the Parts of common 
Water or Aqua fortis indifferently, and whence it is, that 
heavier than they do not {ink to the Bottom of the Veſſels? For this 
Water, | | 5 
not. ſink iu it. er ig Pores, And again, Sect. 28. 


1 Bodies 
which are 
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ation of the different Pro- 


ver into Aqua fortis, which will diſſolve the Silver only; 
for then its Parts will be brought out by thoſe of the 


25 b Liquid, till the pure Gola will remain like Sand or Dreps 


at the Bottom of the Veſſel; ſo that by inclining it gent- 
ly, and pouring the Agua fortis into another Veſſel, it 
will carry the Silver along with it, and leave the Gold 
at the Bottom: After this, they ſeparate the Silver from 
the Aqua fortis in the following manner; they put a 


Quantity of common Water 
it leſs corroſive, and then put 


which the Particles of Silver 
oP they are ſtopped by it; in the ſame manner as 
ying about a Room is ſtopped by the Hangings 

or any other Furniture which is ſoft, or as a Stone ſticks, 
when it is caſt into a Mortar. The Gold and the Silver 
being thus ſeparated from one another in Duſt, may each 
of them be melted in a Crucible, and then made diſtinct 


asked, why the ſmall Particles af 


Duſt 


Maſles of: 


He ſays, That from the Mixture of 
many Salts, the Paris of the Aqua 
Tegia become ſmaller, and more fitted 
to enter the ſmalleſt Pores, and ſepa- 
rate the ſmalleſt Parts between which 
they are driven like Wedges, by the 
Motion of the Liquid in which they 
ſwim; but when they enter into wider 
Pores, they have no Efe@; in the 
fame manner as the Force of VVedges 
to ſeparate Things joined together, is 
nothing unleſs they be driven into 
ſtreight Fiſſares, Since therefore the 
Pores of Gold are the ſmalleſt of a. 
oy Metal, they will admit the Par. 
ticles of Aqua regia only, and the groſ 
ſer Parts of Aqua tortis cannot enter 
into them. Now the ſame Parts of 
Aqua regia are too ſabtle to have 
Strength enongh to remove the Sides 
of the Pores of other Metall; for 
they want the graſſer Parts of Aqua 


Arguments or Reaſons, vnleſs i 
this, that Silver ſeems to have larger 


to the Aqua ee to make 


| 
] 
f 
in a Piece of Copper, againſt þ 
brought out by the Liquid 7 

{ 

tl 


ſays, he does not confirm by uy 


Pores than Gold, becauſẽ it is Jiphier; 
but from the known Properties 
Silver, ies hardneſs; ſmoothneſs, &. 
we may with much greater Probe- 
' bility collect, that it conſiſts of ſmal- 
ler Particles, and therefore has ſmil- 
ler Pores, though more of chem; 
But that Gold on the con- 
trary, conſiſts of  ® lar- See Part Por: 
ger Particles or Lumps, III. Chap, Wi 
and fo has larger Pores, vi. Art. 13. not 
but much fewer. And aa Boch 
to the Nature of the Liquids, 1 Io 
ſhould think, chat the Parts of the '0ge 
Aqua regia, would become not ll is, 
ſmaller, but larger by the Mixture A ed ii 
of many Salts. But all this depends | 
as was Haid before, not ſo much up- Mucl 
on the Bigneſs and Figure of the 
Pores, as upon the different Attraci- 


fortis which fill and divide the larger 


Pores. Thus far he; bur what he 


on of the Parts. 5 


Soul 
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Chap. 22.'of NATURAL Prrtosopnay:; 


ſhould ſeem to follow from what was before demonſtra- 

ted concerning hard Bodies ſwimming in Liquids, becauſe - 

cvety Particle of Salt or Metal is heavier than an equal 

Maſs of the Liquid in which it ſwims. However, it is 

to be obſerved, that when we reaſoned in that manner, 

we conſidered only the Gravity of the hard Body, and the 

Fi the Liquid to be drvided; we did not then know 

of the 1 Motion of the Particles of the Liquid, by which 

they carry up with them as many Partieles of Salt or Me- 

tal, as would deſeend by their rh Weight; in the ſame .._ 

manner as the Bubbling up of new Wine, makes other | 

Bodies which are heavier, prin, and not fink to the Bot- 

tom of the Tub; where we ſee that they do at laſt ſub- 

fide and eompoſe the Lees, when this Motion, which is 

greater than the ordinary Motio of the Liquid, ceaſes. 

To which may be added, that the Particles of the diſ- 

ſolved Body are in ſome meaſure intangled with thoſe of 

the Liquid, which they go along with; which ſhows us 

more [ow om that this hinders them from being able 

to unk. n!!!! ß EY $63 e 

21. And that which is remarkable here, is, that as the 21. T 

Particles of the Liquid are finite, and the Foree by panties + 

which they are agitated is limited; it muſt neceſſarily fol- Vater wilt 

low, that when they have once laid hold of as many Par- 4/o/ve andy 

ticles as they can contain, they cannot after that ſeparate 2.2.77... 

any more, nor overcome the Reſiſtance of the remaining hard Body. 

Particles which are at reſt; wherefore the hard Body wil 

be no farther diſſolved. And thus we find by Experi- 

ence, in common Water and Aqua fortis, that they will 

diſſolve but a certain determinate Quantity of Salts or 

Metals. Thus, for Example, if, after a Pint of common 

Water has diſſolved a certain Quantity of Salt, one Grain 

only be put in, it will continue whole in the Water, as 

t would de in 4d EM CEE oh CS. 
22. And from hence it follows, that if after a Liquid 22. How che 

has ſeparated all that it can from a hard Body, it be eva- pr e 

Porated to a certain Quantity; that which remains will „ ;, . 4 

not be able to contain all the Particles of the diſſolved 

Body, wherefore many of them will be forced to unite 

together, and to compoſe ſomething ſenſible: And thus 

It is, that if Water be boiled, having firſt been ſtrain- 

ed like Lye, through Earth. charged with Nitre as 

much as it can be, and then taken off from the Fire, 


a4. The Motion of Particles) Not by | See abdve on Art 1 5. - 
eir Motion, but by their Attraction. 


BE 
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and permitted to ſettle a little, a great many Particles of 
- the Salt-peter. which are diſingaged from the Particles of 
 . the Water, will ceaſe to move, and ſtriking many of 
them together againſt the Concave Sides of the Veſſcl, 
will at laſt compoſe * thoſe curious Bodies in the Form 
of Hexagons, which we ſee ſtick there. And in the ſame 
manner we may apprehend, how all the other Chriſtal. 
am of the Chymiſts are made. ©. 


23. That the 23. Though @ certain Quantity of any Liquid, will di 
Vater tune ſolve but a determinate Quantity of @ certain hard. Bod) 


diſſelveovs yet this does not binder, but that other hard Bodies may 
cc tain Body be diſſolved by the ſame Liquid; becauſe their Particles 


F F bag! b 
: W & 
\ ” . in “ , 
: , 


| ne Af may be of ſuch. a Figure, as to ſuit with the Particles of Ml i 
Jolve.a Body the Body already diſſolved, in ſuch a manner, as may oc- ” 
of another  cafion more diſſimilar- Particles, to move with greater £4 

" * Eaſe, than the ſimilar Ones could move. And thus E. IM: 

| perience ſhaws us, that after Water has diſſolved as much , ; 

Salt as it can, it will yet diſſolve a ſmall Quantity of Vi- M, 

24. How the 24. If a Body be put into a Liquor, to whoſe Part- Wi || 


—_ 4 5 cles it will more eaſily unite it ſelf, than to thoſe of ano- 
1 et wade, ther Body which it had 


o 


to the Bottom of the Veſſel. 


ſolved Salt, which Chymiſts call Oz/ of Tartar, be poured 
upon Aqua fortis which before had diſſolved Silver, the 
Metal will be forced to ſubſide to the Bottom of the 
Veſſel. And this Inſtance ſhows. us the Reaſon 


Precipitates of the Chymiſts. 


ing Which the admirable Perfon be- 
fore cited, ſays thus. hen any ſaline 
Tiqnoris evaporated to a Cuticle, and 
let cool, the Salt concretes into regular 
. Fignres; which argues, that the Par- 
ticles of the Salt before they concreted, 
floated in the Liquor at equal Diſtan- 
ces in Rank and File, and by con- 
ſequence, that they acted npon one a- 
not her by ſome Power, which at equal 
Diſtances is equal, at unequal Diftan ; 
ces rmegual., For by ſuch a Power 
they will range themſelves uniformly, 
and without it, they will float irre- 
gularly, and come together irregular- 
ly, Opticks, p. 363. 


before diſſolved; and ſuppoſu 
that ir cannot comprehend theſe two. Sorts. of Particles 

together, 2 it mult be forced to let go the Particles which 
it had before embraced, which will conſequently. ſubſide 


. Thoſe curiont Bodies) Coneern- , 


ſing alſo 
Thus if a little of that dif 


of all the 


5 71 * 
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2. It muſt be forced to let go) if 
ſuch a Body be put into ſuch a Sore 
of Liquor, that the Particles of the 
Liquor will be more ſtrongly. 2. 
8 by the Particles of this Bo- 
dy, than by the Particles of that Bv- 
dy which was diſſolved in it befots 
the Particles of the Liquor being N 
this ſtronger Aitraction remove 
from the firſt+ Body to this Other 
will ſuffer the Particles of the fri 
Body to {ink to the. Bettom- in tht 
ſame mariner as Iron is ſep; 
from a Loadſtone, by putting 1 
ſtronger Loadſtone to it, _ 
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1 Chap. 22, of NaTuraL PRrresor ny. 129 4 
25. We muſt not here omit another Circumſtance ve- 25. Hew e 


of conſiderable, and that is, that the Particles of wo Li- ©9907 mix 
of x6 may be of ſuch a Bigneſs and Figure, as to man — — 
7, one another when they meet together, and ſo move with ne hard Be- 
m more difficulty; whence it follows, that they will com- Yo | 
eB pole Ore Boa which is not ſo kquid':. So likewiſe, if the 

as 8 Particles of the i Liquors adjuſt themſelves to each 

a8 other, ſo that the reell Part of them are hindred from 

: moving, then all the Particles together will form a Body 

* pretty hard. Thus we ſee, that if an equal Quantity of 

daf Spirits of Wine and Spirits of Urine, each of which Li- 

cles quors are very fluid, be mixed together, they will unite 

s of into 4 pretzy hard Body. - rr TOP > ao . 

26. We may add to what has been ſaid about the Mix- 26. D 5 
ture of different Liquors, that there may be found one, which brd. Bedy 
E. | compoſed of ſuch ſort of Particles, that ſome of them 5 
being much larger than others, they cannot continue their one ng | 
Motion, but by means of the ſmaller ones; ſo that if 4 
theſe be any way diſingaged, the Weight bf the other 
alone, or the Irregularity of their Figure, will make them 


yer continue at reſt with each other, and according as they 
. a are more or leſs cloſely united together, they will compolea 3 
9 5 Body more or leſs hard: And this is the Reaſon why ſome 
vhict BY. the Particles of Milk or Blood curdle, while others 
blide fich are more proper to continue their Motion, being 
0 ws dilingaged from theſe, compoſe a Serum, which remains 
our” d. And this is alſo the Reaſon why, in ſubterraneous 
, 10 aves, which they call dropping Caves, certain liquid Drops 
f 2 hich diſtill from the Roots harden into Stone, after they 
all the ave been a little while in the open Air. | 5 
27. Having ſufficiently ſhown by theſe Experiments, 27. Of the 
: hat the Particles of liquid Bodies are in continual Agita- Eid,. po 
on, we are to enquire next, what the efficient Cauſe of * 
of ihe bis Motion is, firſt, in Water and other ſuch like Li- 
95 5 quids, which ſeldom grow hard, but more particularly 
nat B- In Air, which never hardens, but always remains li- - 
; befors uid. Wherefore in the firſt Place it is - reaſonable to * 
eing if ink, that the + Figures of the Particles of Liquids are 1 For it 
; Orher, ot altered, fo long as we cannot perceive any kind of _ g 
che * Uteration in them: But further, becauſe they cannot move nually alter 
= araelf'i'Þ regard to each other, as they ought to do, to com- ed. ere 
urting Whoſe a Liquid, without leaving a great many Interſtices 3 


ound them; which there being 1 no Reaſon to think Matter to fill, 
mpty, they muſt neceſſarily be ſurrounded by ſome Mat- p hex I- 


rexſtices, Sy 955 j 
We I. No reaſen to think empty) See the Notes on Chap. viii ; Art, 2. | Srl 
4 | : K | ter 


— 2 2 


ug: thwthey 29. On the other hand, if its Motion be very faint, or No 
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ter which is very fubtle, ſuch as that which we before 

| > alled the Firſt or Second Element. And as the Particles WM 

df hard Bodies diflolyed in any Liquid, are kept in Mo- 
tion by the Particles of this Liquid; ſo we ought to think, l 

"that the Particles of Water, and of all Bodies which do do- 

not congeal, but always remain liquid, are in perpetud 

Agitation, becauſe they ſwim inthe Mar ter of the Firſt at d 


28. How Li- 28. If this Matter be very much agitated, it is ealy to Pla 
quers are e- Conceive, that it may move the Particles of the Liquid pol 
 vaporateds 1 5 1 | | 
in ſuch'a manner, as to diſſipate them from each other, ber. 
and make them fly into the Air, and this is called Ev. Ver 
poration. . „„ 


. 
4 


1 


tr congealed. if it be more than ordinarily ſubtil, it will follow, tha MW ou 


it will not be capable of preſerving the Liquidneſs of ſome I wbe 
groſſer Bodies; in the fame manner as we ſee the Water we. 
running amongſt Bulruſhes, keeps them in Motion, and OF! 
diſtinct from each other, whereas in the Air, they are 
confuſed and mixed together, without any Motion; 1 and N neſs 
thus the Water is frozen in Winter, and turned into Te, 


] But we cannot ſhow a Reaſon why this happens at one cles 


Time of the Year, rather than at another, till we come Wi 
| to know ſomething more of the Syſtem of the World. Wh 
30.7byſome 30. If the Diſpoſition of the Particles of a Body be 
os ſuch, as to leave Pores between them large enough to re- 
5 he become ceive the groſſer Matter of the Firſt and Second Element, 
Liquid. this Matter may ſhake the Particles a little, before it quite 
| ſeparates them, and moves them from each other, and 
conſequently the Body ought to grow ſoft, before it became 
uaquid, as we ſee Wax does. bs 

31. hy 31. But if the Pores of a hard Body are fo ſinall, thut 
cher Bodies only the moſt ſubtil Matter of all can paſs through them, 
withare2,4% in this Caſe, that which is more groſs, and which is alon 
ing ſojt. able to ſhake thoſe Particles which make the leaſt Re. 
5 ſiſtance to it, can only apply it ſelf to the Superficics df 
the Body; whence it follows, that it will have diſſolvel 

En | J 
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1. And thus the VVater) Since nei- | Art. 9. of this Chap.) ariſe from de 
ther the Force it freezes with, is al- | mere Reſt of the Particles: Con. 
ways proportion'd to the Cold, bur | gealing muſt neceſſarily be aſcribel 
feems to have ſome Den up- either to nitrous Particles; or io tht 
on other Changes in the Heavens; Particles of fome other Salts, wh 
Nor is the Cold, unleſs ſo far as it is | like Wedges fixed between the Pat 

merely comparative (See the Notes | ticles of Water, join them togeche 
en Chap. xxti. Art. 54.) owing to | and make them cohere : Howere 
the Particles ing at Reſt; nor | there is hitherto nothing certain 
can Hardnels it ſelf (See the Notes on | out concerning theſe Particles. 


1 
PRHILOSOPRx. 
al the external Parts of the Body, before it makes any 


Alteration within it. And ſo ſuch a Body will be entire 


ly Ae - without being made ſoft, as we find Ice 

32. It is not at all ſurprizing, that Water, which is li- 
quid, ſhould ſofzex a great many hard Bodies which it pe- 
netrates and diſſolves, and that, when it is mixed with 
Plaiſter of Paris, for Example, there ſhould ariie a Com- 
polition pretty liquid: But it is very ſurprizing, chat af- 


* 


32. How F 


Viater har= 
dens Plaifter 
of P aris. | 


terwards it ſhould acquire a Hardneſs which it would ne- 


ver have had without mixing Water with it, which one 
would think, ſhould rather help to ſoften, than to harden it. 
Nor can we think, that this ariſes from a ſudden Eva 

ration of the Parts of the Water; for if it be weighed 
when it is liquid, and weighed again when it is grown hard, 
we cannot perceive that it has loſt any of its Weight. My 
Opinion concerning the Matter is this ; that the Fire has 


formed a great many Pores in the Plaiſter, of ſuch a Big- 


neſs, as the groſſer Particles of the Air cannot penetrate, 
becauſe they are not ſolid enough to remove the Obſta- 
cles they meet with, which the Particles of the Water, 
which are more ſolid and penetrating, are able to do. 
Wherefore, when the Plaiſter is moiſtned with, or put 


into ſuch a Quantity of Water only, as is ſufficient to 


ſurround every Grain or Lump of it; and after that they 
come to be ſtirred up together, then the Particles of the 
Water which force themſelves into the Pores, like ſo 


any ſmall Wedges opening and ſplitting them, divide 


heſe Grains into-ſtill ſmaller Parcels. And becauſe theſe 
Parcels have a larger Surface than the Grains had before, 
of which they are but the Duſt, it is more than the Wa- 
er is able to ſurround. Inſomuch, that the greateſt part 
of them touching one another cloſe, and continuing at 
reſt; it is no wonder 1 if they compoſe a hard Body. 

„ Ot ty 33. From 


4 The true” Cauſe why ſome Bo- and other ſuch like Things that might 
lies grow ſoft before they melt, and | be inſianced in. But can any Thing 
hers not, ſeems to be this; that | be more evident, than that the Eva- 
thoſe Bodies which grow ſoft, are | poration of the water produces the 
compoſed of diffimilar Parts, ſome gay Effect in Bread, as the Diſſolu- 
df which melt ſooner than thoſe they | tions of the Lumps in Plaiſter of 
ue mixed with. | Paris? Forgpough not all, yet cer- 
I. F they compoſe a hard Boch) | tainly ſome of the Water is diſſol- 
Mr, Le Clerc attacks our Author here | ved into Vapours, in proportion to 
"ih three Arguments in his Phyſicks, | the Heat, wherefore the external 
book V. Chap. xiv. Sed. 25. Firſt, | Part of the Bread is much harger chan 
ys he, This Anſwer does not agree | the Interbal. Secondly, He ſays, He 
ith a Maſs made of Meal and \ does not ſhow why the Particles of VV. 
Vater kataded together, and baked ; | ter ſo divided touch one another ow 
: ; : 
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13 ». . ROH AULT"s SysTzm Tart. 
323. That too 35; From hence we draw this Conſequence, that if 
88 , the Plaiſter be put into ſuch a Quantity of Water as i 

Mater bin- ſufficient to ſurround all the ſmall Parcels which the i 1 
= fen, Lumps are divided into, they will be hindred from reſi. ¶ i 
growinghard. ing, and ſo the Plaiſter will not grow hard at all; adi t 

© thus the Maſons find it by Experience, and this h E 

what they mean, when they ſay their Plaiſter ß . F 

drowned. , 2 . | d 

34. Wiy 34. Notwithſtanding this, it is not to be wondered at, i i b 

e gay there be ſome Bodies which the Water will divide, and yet b 

Lime. not at all help to unite and harden their Parts into one Bil b 
Maſs, as it does thoſe of Plaiſter of Paris; for the Par 

ticles of theſe Bodies may be of ſuch a Figure, as ſcarce WW ha 

to touch one another at all, and ſo cannot unite together Wl th 

to compoſe one Whole: To which it may be further a. C 

ded, that the Water has ſo quick a Motion within ſome Bf Sic 


Bodies, that it diſperſes very much the diſunited Pa-. er 
ticles; and by this means the Pores and Intervals, which i of 
are between them, become fo large, that the Air has Pow-8 bei 
er to get in, and hinder ſuch Particles from touching on: to 
= another. And this is the Reaſon why Lime, which is d: pie 
1 vided by Water, does not however become hard like Plaiſte Bi dre 
= of Paris: For if a Piece of Lime, which has been wer. ped 
b_— | ted with a little Water, be divided without meddling with 


But he does expreſſly ſhow this in 
theſe Words. And becauſe theſe Par- 
ticles have a larger Surface than the 
Grains had before, of which they are 
but the Duſt, it is more than the 
Water is able to ſurromd 5 Inſo- 
much that the greateſt Part of them 
touchiug one another cloſe, &c. What 
could have been ſaid more expreſs ? 
But (1 ſuppoſe) this learned Gentle- 
man, when he tranſlated this Place 
into Latin, being not very attentive, 
overlook'd the connective Particle, 
tellement gue. Thirdly, He ſays, 
That he ſuppoſes Hardneſs to aviſe 
from immediate Contact and Reft, 
which we have before confuted. Con- 
cerning this, See the Notes on Art. 
the gth of this Chap. Having thus 
confured the Opinion of our Author, 
the learned Gentleman conjectures, 
* That the Particles of Water which 
& diffolue the groſſer s of the 
« Plaifter, are ſo fixed into the leſ 
&* ſer Particles, as, like Wedges to 
« join many of them together, and ſo 
i compoſe @ more ſolid Maſs. But, 


if the Parts _ the — _ 
together by Wedges, 1t 
ad Ga; Atl ow that the bum 
Parts — the Plaiſter is made d 
Stone half burnt) | ng a lim 
hot, by the Water being poured dl 
ir, draw the volatile Salts out of tit 
Parts which are not burnt, whid 
Particles of the Salts being fixed it 
the Pores of the Plaiſter, keep 
Parts together: For the ſtiff Partids 
of Salt, ſeem much more proper w 
perform the Office of Wedges, da 
che limber and flexible Parts of We 
ter. But indeed, Plaiſter of Part 
Clay, and ſuch kind of Bodies, dt 
therefore grew hard in this manne, 
becauſe the Water in evaporating) # 
attracts their Parts to each oth 
which before did not touch one am 
ther, that afterwards touching a 
another in larger Superficies, 1. 
cohere together by that mutual Aut 
ction, which depends upon imm 
diate Contact. See the Notes 0 4 
the gth of this Chap. 
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it, the Duſt into which it diſſolves it ſelf; is of two or PK. 


three times as much Bulk as it was before. -— 

35- When the Water penetrates the Pores of certain 35: Ther the 
Bodies which it cannot entirely divide; it is evident, that mend a 
it will ſtop for ſome time; becauſe it muſt loſe its Mo- cond Element 
tion, by ſtriking againſt the Particles which it touches: . „% fop 
But it is otherwiſe with the Marter of the Firſt and Second of hard 3. 
Element, when it paſſes through the Pores of hard Bo- 4e. 
dies: For as theſe Pores, as ſmall as they are, are formed 
by its continual paſſing through them, ſo it leaves them 
big * 5 5 to find a Paſſage through, without ever 
being ſto b | 

= 5 it is to be obſerved, that by bending a ig What the 
hard Body, ſuch, for Example, as the Blade of a Sword, yrs rol 
the Particles will be made to expand thernſelves on the of the Second 
ConvexSide, and to contract themſelves on the Concave 2b aa 
Side, ſo that its Pores will become ſmaller and ſtreight- very falt 
er on this Side; but this ought not to hinder the Matter? ee 
of the Firſt or Second Element from entring in, becauſe 
being very fine, and moving very quick, it ought rather 
to alter its own Figure and become longer, or to wear in 
pieces the Matter which ſtreightens it, than to be hin- 
dred in its Paſſage; and ſo the Pores will not be ſtop- 
ped up by it. | | | 

37. But becauſe the ſubtil Matter which paſſes thro 
the Pores which are fo very ſmall, cannot endeavour to f, wah | 
wear the Particles of the hard Body through which it back conſiſt 
paſſes, but it muſt at the ſame time endeavour to reſtore ** 
the ſame Particles to the Stare they were in before the 
Body was bent; it follows, that this ought to make the 
Body grow ſtreight again. And thus we experience the 
Pro which is called Sriſfneſi, and which Workmen 
call 1 zhe Power of Springing. | 5 
38. However, this Property ought not to be found in 38. 9 tis 
all Sorts of hard Bodies indifferently ; becauſe there are % ”m — 
ſome, whoſe Pores are ſo large, that though they be «ic. 
ſreightened by bending the Bodies, yet they will be Kill 


1. The Powey of Springing) Since | But if the Parts of the Body li 
this ſubtil Marter, as was betore pro- | under one another, then the Body is 
ved, is only fictitious, it is much more | ot that Sort, which will yield to the 
probable, that if a Body be compound- | Stroke of a Hammer; But con- 
ed of ſuch Sort of Particles, that it be cerning the Laws of che Communi- 
ra, and bends or yields inward | cation of Motion, in ſuch Bodies as 
fo Preſſion without any ſliding of his | have a Power of ſpringing back, or 
Parts, it is hard and elaſticł, return- are Elaſticł, as they alk it, when 
ng to its Figure with a Force ari- they meet others, with certain Forces, 


| 37: What the 


ing from the mutual Attraction of | See the Notes on Chap. xi. Art. 6. 
"es Parts, Newt. Opt Pag. 370. 
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| fu in re. Parts of the Body which are in its way, it has their Whole 


N : 


wide enough to give a free Paſſage to the ſubtle Matter. 

Thus we can perceive by our Senſes, that the Parts of Steel 

. which is not tempered, are larger, and conſequently the 

Pores wider, than thole of tempered Steel; whence it i 

 _ "ealfy to apprehend that the Pores m ay be ſtreigMtned, with. 

dut hindring a free Paſſage of the ſubtle Matter through 

them ; whence it follows, that when it is bent, it will not 
JJ 8 

39. Whya 39. Now to ſhow, that the Power of Springing conſiſt 

Plate of Iron jntirely in the ſmallneſs of the Pores of a hard Body; let 

Kab. by being us conſider, that if a Plate of untempered Steel, be beat 
beaten, when en upon an Anvil when it is cold, it will acquire a Poy- 
ir is cold, er of Springing which it had not before. But it is mani. 
| feſt, that this Beating does nothing elſe but make the Parts 

approach nearer one another, and by this Means ſtreightens 
the Pores : whencs it follows, that herein conſiſts this 

EE . ĩðͤ ͤ hi ets 
40. It may be further obſerv'd, that if a Spring be held 
3 mee bent a long time, without being allowed to recover it 

= ſelf, the ſubril Matter will be forced to alter its Figure 
by growing longer, if it be not able to wear in pieces the 
Matter of the hard Body: or if it be, the Pores will grow 
bigger and bigger, ſo as that the Matter of the Firſt and 
Second Element may pals freely through them; and this 
is the Reaſon why the Body ought to loſe the Power of 
recovering it ſelf, in proportion as it is capable of being 
| worn; which agrees with Experiencge. 

41. ene 41. The Force with which a Body unbends it ſelf, de. 
the Force with yends partly upon Zhe Swiftneſs of the Motion of the ſubti 
Spring an- Matter, and partly upon the great Number of Pores throw 
bende it ſelf, which it paſſes at a time: But it depends chiefly 5 7 
. the Diſpoſition of theſe Pores as they become inſenſibly ſtreighte 

and ſtreighter. For by this means, that which gets into 

„ them ought to have the ſame Force, and to produce the 
. fame Effect, as a Body which paſſes between two others 

whoſe Superficies are almoſt parallel. Now according to 

the Laws of Mechanicks, though the Body which thus 

paſſes between two others be very ſmall, and moves but 

flowly, ic will notwithſtanding, have an incredible Force 


: 


C7 


* Sa 


| to ſeparate thoſe two from each other. : 
42. % 42. When the ſubtil Matter begins to remove the 
ome Bodies 
froring them- Reſiſtance to overcome, and alſo ſome of the Reſiſtance 
ſeluere of the ſurrounding Bodies: Now becauſe every Thing 
endeavours of itſelf to continue in that State in which it 
once ls, and therefore the Bodies which have W 
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„as entirely to ſeparate and break; * 


1 n order to underſtand how it is, that ſome 43 VVhat 
its WY Bodies will bend without breaking, and that on the con- % % . 
let I trary, others will very eaſily break: it is to be obſerved. lage of « 
-a- that the Texture of ſome may be ſuch, that their Par- Zoch canis 
V. Wl ticles may be intermixed with each other, like the Rings BIO 
an. of 2 Chain, or the Threads of which a Cord is compo= =o 

arts fed. Now it is eaſy to conceive, that theſe Bodies may 

15 be wound ſeveral times round without breaking, becauſe 

their Particles are ſo hooked together, 'that they may be 

; bent any way. On the other hand, there may be Bodies 

bel which are not of ſuch a complicated Texture, which are 


rt hard only, becauſe their Particles touch one another in a 
bY few Places: Whence it follows, that one cannot ſe= 


parate them ever ſo little, but their whole Continuity 
1 will be deſtroyed ; and theſe are what we call brittle 
of 44. Leather may ſerve for an Inſtance of a fler Bo- 44: n the 
I dy, that is, of a Body that will bend withour breaking; 77977 , 
is Wl and Glaſs, on the other hand, for an Inſtance of a briz## a Body = 
Body; that is, one that will break before it will bend: reste 18, 
2 And there will be no doubt, but that the "Limberneſs of 7 af u 
(v0! Bi the one, and the Britzleneſs of the other, conſiſts in what brirzle Body 
[ have ſaid; if we conſider the Place where a Piece of *7/murh. 
dry Leather is pulled aſunder, and the Place wherea Piece 


5" Wl of GlaGis broken: For the Leather appears unequal, and 
5 as it were untwiſted, which is an 2 Sign, that the 


Particles which are at the End of one Part, entered in 


cher BY berween the Particles which are at the End of the other 
ein Part; and on the contrary, the Breach of the Glaſs appears . 
* very well poliſhed, which is a Sign, that the Particles of one 
2 of its Pieces, touched the Particles of the other Piece on- 


y, _— entering in between them. 3 
45. If Glaſs, which is very brittle, have very large _. 

Pores on one Side of its Superficies, .and which grow leſs 655, 22 
and leſs towards the other Side; there cannot enter into 7 —_ 5 — 
theſe large Pores, ſubtil Matter enough to fill them, but £601 being 
that by continuing its Motion very quick towards the meddledwith, 
lireighter Parts of the Pores, ir muſt wholly diſunite the 

Parts. Now when a Drioking-glaſs, which is juſt made, 
_K4 . 
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: 46. To binder 46. The Glaſs- makers have a Way to event this In- 
Glaſſes from convenience, by putting the new-made Glaſſes into the 


72 8 Glaſſes being broken as it were of themſelves, opens 4 
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go cold on a ſudden; it ee that the 
ores muſt be larger where the Glaſs is thickeſt; becauſe 
the Heat, which dilate Bodies, continues longer here than 
in the other Parts: Wherefore the ſubtil Matter which 
enters into theſe large Pores, gong on ſwiftly, and with 
great Force, 1 muſt break the Glaſs in the Places where 

the Pores are ſenſibly leſs. And this ſo commonly ha 
pens, that it is ſomething ſtrange, if a hundred Glaſs 
be expoſed to the Air as ſoon as they are made, if one 

| of them eſcaye withour breaking. 5 


Arch of the Furnace, where they are removed by little 

and little out of the Flame, ſo as not to get above the 

| Space of nine or ten Foot, in fix Hours time, and then 

they are expoſed to the open Air; and ſo all the Part 

growing inſenſibly Cold, the one as well as the other, 

the Pores become equally ſtreight every where, and the ſub- 

til Matter which can enter into one of them, can. run 

from thence freely, through all other Parts of the Glas 
where the Paſſages are equally open. 

47-A ſepri- 47. What we have now ſaid concerning the Cauſe of 
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Brun. May for us to explain a kind of a Miracle in Nature, 
which was lately diſcovered and brought hither from 

Tab. III. Holland, and which has travelled through all the Uni- 
P'E-5* verlities of Europe, where it has raiſed the Curioſity, and 
- confounded the Reaſon of the greateſt Part of the Phi- 
loſophers, It is a kind of a Drop of thick Glaſs, and ſuch 
as the Glaſs-Windows are made of, near the ſame Shape 
and Bigneſs as deſcribed in the Figure. It is entirely So- 
lid, except perhaps we may ſometimes ſee a few ſmall 
Bubbles of Air in the thickeſt Part of it, as ar D, where Ml fir 
it will bear pretty hard Blows of a Hammer without BM loi 
breaking. And yet, if the little End of it be broken off WM ſtat 
any where near B, the whole Body will burſt” in Pieces cor 
with a Noiſe; and we ſhall ſee it ſcatter ir ſelf all round, the 


1. Muſt break the Glaſs) But jt | hundred Pieces. Hence the Chymiſts the 
may be (and it is more likely) chat | Veſſels are often broke. Hence they Wi can 
the Cold, by ſtopping the Motion] who cut Drinking-Glaſſes into Spi- 
of ſome of the Parts on a ſudden, | rals, firſt put a red hot Iron near them, BO 
whilſt the reſt are in great Motion, and. then. pour cold Water on the pre 
breaks Veſſels made of Glaſs. For] Part of the Glaſs which is heated, the 
thus almoſt all Bodies are broken by | And hence Drinking-Glaſſes are re- | 
the unequal 9 of their Parts: | ported to be broken only by the leſs 
Hence a Tife by one Blow burſts a-] Voice bending them. ; ing 
lunder many times into two or three: 1 oc 
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75 


ir is eaſy to divide them by preſſing them between ones 


of Glaſs ſo, after it is powdered in a Mortar. . 

48. To ſay the Truth; this Phenomenon is fo ſingular, 
that it is no wonder it ſhould at firſt Sight ſurprize us. 
But if we conſider it more cloſely, it is eaſy to obſerve, 
that there is nothing elfe appears, but only the local Mo- 
tion of the Parts of the Body, which are carried from 
the Center to the Circumference: Now as we cannot 
conceive how a Body ſhould begin to move of it ſelf, 
without being put in Motion by another Body which 
was in Motion before; ſo it is eaſy to imagine, that the 
ſcattering about of the Particles of the G/aſs-arop, is 


i 


ſee a Wedge when it is driven into a Body with great 
Force and Velocity, ſplits it, and ſeparates the Parts 

each other. And there is no Doubt at all, but that this 
is the lame Matter which breaks the Glaſſes in the Glaſs- 
Houſe, when they are ſuffered to cool too ſoon. 
ature, 49. Now in order to underſtand how this Drop chuld 
from _— a Diſpoſition proper to produce this Effect, there 
Uni. Wi is Reaſon to gueſs, that the Workman, who makes a 
and cret of it, has a Way of cooling it all at once, by dipping 
: Phi- ¶ it when it is very hot into ſome Sort of Liquor, which hin- 
| ſuch ders it from breaking in pieces: For we ſee by Experience, 
Shape WU that Glaſs which is ſo cooled in Water, breaks into ſtnall 
So. Pieces. But be this Liquor what it will, it is certain, that 
ſmall BN the Parts of the Drop, which are neareſt the Surface, cool 
where Bi firſt, and by communicating their Motion to this Liquor, 
ithout BY lole what they had before, which kept them at a little di- 
en off Bl tance from each other; and ſo they are condenſed, and 
Pieces WF contract their Pores, and fit them to the fineſt Parts of 


ry ſmall, has its Parts cracked in ſo many Places, that | 


Fingers; which may be done without any Danger f 
pricking them, as there is, if we ſhould handle a piece 
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owing to ſome Matter which getting into its Pores, preſſes 
upon them and divides them, in the ſame manner as we 


49. What 
the particular 
Diſpoſition of 
2 Parts 
the Drop 
ought zo be, *- g 


ound, the ſubtil Matter, which preſerves its Paſſage through 
them. But this is not the Caſe of the internal Parts of 


hymiſs the Drop, which not being cooled till after the other, 
ce the? cannot contract themſelves ſo, becauſe thole other 3 
ar them, grown hard, and diſpoſed like an Arch, do not at 

on the Bi preſs upon them; ſo that the Pores which are amongſt 
the Parts neareſt the Middle, are large, and grow leſs and 
by tbe (i leis as they come towards the Superficies. And this be- 


ing allowed, there is a plain Reaſon for what cauſes ſo 


and eat Admiration, 5 
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8 "50. That it _ FO. It is no wonder that the Drop will bear the Blows 


enght to bear 


| 3 of of a Hammer, becauſe. it is thick enough for that: 
Hamer. For other Pieces of Glaſs of the ſame Bigneſs will do 


yo PVC 
1. Tbet bey 5 I. It is alſo manifeſt, that they ought not to break 
of tbemſelves, as the forementioned Glaſſes do, be- 


- break ef 


abemſelves. Cauſe the ſubtil Matter which paſſes through them, finds 

4... as free a Paſſage to come out, as to enter in. 
J. Her is +>. But when the little End is broken off near the place 
Fees in pan marked B, we can there ſee very large Pores into which 
the larger Particles of the ſubtil Matter entring in a great 
Quantity, and continuing to move from thence very ſwift- 
ly, towards every part of the Superficies, where the Pores 
grow ſtreighter ; they cannot bur 1 ſeparate every way the 
Parts of the Glaſs, and fo divide them into that Powder 

which we ſee. a | 
53- Nit 53. This Truth is confirmed by obſerving, Firſt, That 
_— . _ the Extremity of all, which is at A, is ſo ſmall, that 
abt very Eng there could be no ſenſible difference in cooling between 
. of all is bro- the infide and the outſide, ſo that the Pores there are of 
nat 117, an equal Bigneſs throughout. Wherefore if the End be 
Fig: 3. broken off thereabouts, this will not give leave to the 
ſubtil Matter to let in its groſſer Particles, any more than 
it it were not broken at all, and conſequently the Drip 
. ought not to burſt in Pieces; as by Experience we find 
tit does not. f 5 5 

54- That the 54. Further, if one of theſe Glaſs Drops be made red 
ONES: 3 hot in the Fire, and then ſuffered to cool flowly, its 
agb to he Pores will then become very near equal, in like manner, 
4s g of as Workmen neal Steel. After which, if the End of the 
Ag Drop be broken off any where, becauſe there can no ſub- 
til Matter enter in, but tuch as can go out on all Sides 
with as great Eaſe as it entred in, therefore the Drop 2 ought 
not to burſt in Pieces ar all ; which alſo we find true by 


Experience.” © | 


1. Separate every way) Becauſe | bene And hence perhaps it is, that 
Glaſs is a Body which has a Power | after it is burſt in Pieces, its Fiſſures 
of Springing; it is probable, that this | are diſpoſed like ſo many Radu 
Giaſs Drop is broke in the fame | drawn from the Axis to the Super- 
manner, as a Steel Bow burſts in | cies, - as Mr. Hook obſerved in 3 
pieces ſometimes, when it is looſned | Glaſs Drop covered over with Glue, 
on a ſudden; wiz. by the too great | See Hook's Micrography Obſerve 7th, 
Celerity and Force of that Motion 2. Onght not to burſt in pieces) Fot 
which ariſet from the mutual Attra- | the fame Reaſon, tnar there is £0 
Aion of its Parts. For its Parts | danger of breaking a Bow when it 

| trom the Center to the Circumte- | gradually looſned. 

rence, ſeem to be like ſo many Bows | | 


— 
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55. Laſtly, To confirm what bas been ſaid of the In- 
equality of the Pores which are in the Middle, and thoſe 


Chap. 22. of NATURAL PnriLosoPHy, 
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$5. Kaen au- 


ri oas Experi- 
ments of La- 


near the Superficies in theſe Sort of Drops, I carried three pigaries. 


of them to three different Lapidaries : The firſt of th 
| ordered to cut the Drop which I gave him, with Pow- 
der of Diamord ome the Place C. I ordered the Se- 


Tab. III. 
Fig. 5. 


cond to drill a Hole in his, with the fame Powder about 
D, and I ordered the Third to put his upon the Wheel, 


and grind it plain at E, with Powder of Emery: Now 
after theſe three Workmen began ſeparately to work up- 


neſs of a French T'wo-pence, which Ireckonis as far as the 


uſual, to the great ſurprize of the Workmen, who did not 
at all expect any ſuch Thing. | $54 2 
56. But to return now to the Conſideration of Liquids. 


the one cones all thoſe which we call thi, and 
the other, all thoſe which we call far, it will not be dif- 
ficult to determine what their principal Difference con- 
but the Latter evaporates with great Difficulty, we can- 


very ſimple Figures to be able to diſingage themſelves 
from each other, and the Particles of the other, of more 


which they hold each other together. - | 
57. And this is confirmed from hence, that if a Veſ- 
ſel full of zhin Liquor be fo inclined, as to pour it out 
lowly, the Liquor will run about, and divide itſelf into a 
great many diſtinct Drops; whereas if it be a fat Li. 
quor, it will go on in a long Thread, whoſe Parts are un- 
interrupted. 


The Reaſon of which is, becauſe the Particles of theſe 
Liquors unite together much eaſier than they do with the 
Particles of the other: Whence it is, that if Water and 
Oil put into the fame Veſſel, be ſo ſhaked up together, 
that they ſeem to compoſe but one Liquor, they cannot 
continue ſo long, before the Particles of the Oil which 
meet each other, will entangle themſelves ſo as to com- 
poſe ſeveral Drops, which becauſe of their Lightneſs, riſe 
up, at the fame time that the Particles of the Water, whoſe 


Motion 


ſmall Pores reach, I ſaw each of them burſt in pieces as 


on them with as much Caution as they do upon Pearls or 
Stones of a great Value, and had ground with theſe Pow- 
ders as much off from the Drops as amounted to the Thick- 


| $6. Of ns 
I obſerve firſt, That if they be all reduced to two Species, [ons dif 


erences in 
Liquors. 


fiſts in. For ſince the former is very — to evaparate, 


not but think, that the Particles of the one, muſt de f 


entangling Figures, ſomething like Branches of Trees, by _ 


57. Why 


Water, when 
pomred down, 
is diſperſed is 


D rops . 


58. This being ſuppoſed, we ſhall not think it at all 58. 1 
ſtrange ; that Oil or Air is ſo hard to mix with Water: ſome Liquors 


will not mix 
together. 
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Motion cauſes them alſo to meet, join together likewiſe, Wl ( 
and compoſe other Drops which fink downwards: And 
- this is the Reaſon why theſe two Liquors entirely. clear 1 
themſelves of each other, and become diſtin, the one | 
EE © at the 8 7 and the NES be om | f rol 1 
F.. 59. It is worth obſerving, that the, Drops of Liquor, 
Dreps Ar + ſwim in a Po Quantity other Liquors 256 f 
e ano.. they will not mix with, are all round lite Balls. This 0 
- #her Liquor, cannot be perceived in Drops of Rain as they fall in the f 
e . Air, by reaſon 5 oe Swiftneſs of are 3 on the con- . 
. they ought rather to appear long, ſo, as we ſhould 
EE” Kt; then) for mal Columns; for the ſame Reaſon that : 
a lighted Torch moved quick, appears like a long Train E 
of Fire. A better Way then for us to take, in order to 2 
ſee if the Drops of Water which ſwim in the Air be 9 
round, is to put a little Water into the Hollow of one's f 
Hand, and to throw it up into the Air, about the Height it 
of our Eyes; for then it will divide it ſelf into a great in 
many ſmall Drops, which beginning to deſcend very c 
2 the Spectator an Opportunity of obſerving their d 
are. V | 
Fo. The O- _ This Phenomenon has always been obſerved, and a 8 
nion of 5 Reaſon for it attempted to be given, by ſaying, that the be 
concerning Parts of the ſame Liquor have 4à mutual Affection for each th 


the rounaneſs gthey : whence follows a Deſire of uniting together, which 
chalet Dru cannot be done perfectly, of by compoſing a Ball ; for 85 
| if they compoſed any other Figure, thoſe Parts which po 
were moſt diſtant from the Center, would tend towards Wl Cj 
it with a greater Force than thoſe which are nearer it, and Mit i 
conſequently make them give way, and remove back till a k 
they are all equally placed about the Center, and ſo be- aft 
come round. | $1: in 4 
A Con- Fr. Bur becauſe theſe Words, Affection and Deſire have B, 
Ls, ral l of no Meaning, that we can apprehend, unleſs they be aſcri- Ml gil 
ehe Ariſtore- bed to Subjects which are capable of Knowledge; there- ¶ the 
hans. fore we cannot apply them to the Parts of Water, with- 6 
our ſpeaking very improperly and obſcurely. Wherefore, Dre 
theſe are fo far from explaining a Thing which ought to in t 
be very eaſy, (for we are only inquiring into the Figure of ¶ con 
a Body ;) that they perplex it with Terms which have no Ml the 
clear and diſtinct Signification when applied co ſuch Sub- ¶ the 
jects. Further, let this Deſire of uniting be explained how mak 
ic will, it is very abſurd to aſcribe it to Subjects which a lic 
ſcem naturally to be fitted to diſanite from each other, be- Morag 
cauſe Nature has made them ſo capable of diſuniting. ith 


62. In 
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e, Chap. 22, of NaTvrar Pruirogopny, 144 
nd 62. In order then to find out the Cauſe why the Drops of 6. 5 Bo- | 
: | : Us 8 a 8 dies which are 
ear Liquors which ſwim in other Liquors are round we muſt [1 - 
ne keep this Truth in our Minds: That every. Thing endea+ of the way, 


vours, as much as it can, to continue in that State, in ***4ratherto. 


| DI 4 0 18  deſeri Y 
2 which it once is ; and conſequently, that which is once in 3 9 
ch Motion, would continue to move with the ſame Derermina- of « Circle > 


his tion with which it began, that is, according to what was be- „ ©, . 
the fore ſaid, in the ſame ſtreight Line. Thus, i the Body A, for ws 7 ig gg 
ON- Example, is moyed along the Line AB, it is determined O e x. 
ud at the Beginning of this Motion to go towards C, and it 1 π⁹ꝗ I 
| will never of its ſelf tend to go towards E or towards D. then of 4 i 
However, if when the Body is come to B, it meets with FE II 
any Obſtacle there, it may turn out of the Line BC and py, 6. "—M 
go in ſome other Line. But becauſe it is forced out, it 
follows, that it will go as little out as it can, that is, when 
it quits the Line AB at the Point B, it will tend to move | 
in a Line which will make the leaſt Angle that can be STS 
conceived with the Line BC. And becauſe the Line BD * 
does not make ſo ſmall an Angle with the Line BC a2s 7 
BE does, we cannot but think, that the Body A tends ra- ..1- 
ther to move in the Line BE than in the Line BD. Anett 2 
becauſe the Circumference of a Circle, of which BC is 
the Tangent, makes a leſs Angle with BC than any An- 15 
gle comprehended bet wixt two ſtreight Lines; we muſt 
conclude, that the Body A, when it is arrived at the 
Point B, will reſiſt turning into the Circumference of a 
Circle leſs than into any ftreight Line. Laſtly, Becauſe 
it is certain, that the Circumference of a great Circle makes 
a leſs Angle with its Tangent, than the Circumference of 
a {mall Circle does with its Tangent, we muſt alſo con- 
clude, that the Body A, when it is arrived at the Point | 
B. where it is forced to turn out of its Way, will refiſt 3 
ſtill leſs, the deſcribing the larger Circumference BG, than 
the ſmaller one F. . ä 

63. This being ſo ; if the Particles which compoſe a 6;. mT 
Drop of Liquor, and which are hindred from going on Pr. Li- 
in their Motion, by the Liquor which ſurrounds them, be n. 
compared to the Body A; and all that has been ſaid of 
the Body which made Refgſtance to it at B, be applied to 
the Particles of the ſurrounding Liquor, which do nor 
make ſo great Reſiſtance, but that they can retiresback 
a little; we conclude, that the Particles of the Drop, do 
gradually remove thoſe ſurrounding Particles which get 
yithin the Spherical Superficies which the Drop may be 

| | N com- 


* ROHAULT's SysTen - . PattT, 

comprehended under: And becauſe * the World is full, 
and the Particles which are removed out of their Place, 
have no where to go, without removing as many others, 
they muſt neceſſarily be driven to thoſe angular Parts of 
the Drop which are without that ſphærical Superficies; 
and 10 the Drop will of it {elf become of a round Figure, 
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though the ſurrounding Liquor contributed nothing elle 
to it, but only not reſiſting it at all: Bur becauſe the Par- 
ticles of this Liquor, are more hindred · from continuing 
their Motion in a ſtreight Line, by the angular Parts of 
the Drop, than by the others which are nearer the Center, 
it is evident, that they muſt force them towards the Cen- 
ter, and at the ſame time make theſe other remove fur- 


ther off from it. And in this manner the ſurrounding W 
Liquor contributes as an efficient Cauſe, rowards making 5 


the Drop round. Nay, we may affirm, that it does the le 
greateſt Part towards it, if, all other Things being alike, . 
this be moved with the greateſt Celerity. | 


| 64. That 64. But it is to be obſerved, that there are two Things G 
Drops, az required in order to make Experience agree with this De- 
_ 2 oj monſtration: The Firſt is, That the ſurrounding Liquor D. 


be 4 litile be not more than uſually agitated by any external Force; and 
5 That the Drops be not any way ſupported, at 
en they are of any conſiderable Bigneſs; for then 

their Weight, which is ſuperior to the Cauſe which makes 

them round, will make them a little flat, ſo that they 

will be round only in that Part which is parallel to the 

Horizon, As we ſee by Experience in Drops of Water 


. 


leaſt, w 


1. The VVorld is full) See the 
Notes on Chap viii. . 
2. Aud in this manner) A Portion 
of any Liquor, incloſed in another 
Liquor, which it does not mix with, 
will preſerve its Figure, whatever it 
be, wichout any Alteration, if the 
Parts of the ſurrounding Liquor be 
at reſt, with reſpect to each other. 
See Newt. Princip. Boo II. Prop. 20. 
Cor. gth, But if the Parts ot the 
ſurrounding Liquor be agirated, the 
incloſed Drop muſt neceſſarily be 


compreſſed into a globular Figure. and the ſame Liquor. (See the Notts 
For firſte the Superficies of any other | on Chap. xi. Art. 15.) For the Dro 
Figure is greater than that of a | of every Fluid affect a round Figur, 
Globe, and therefore expoſed to | 
more Attacks from the Parts with 
Which it does not mix, coming up- 
becauſe . 


Whatever is preſſed upon on all Attraction of its Parts by Gravity 


on it on all Sides; and 


thither where it 


Sides, retires 


may be leaſt preſſed upon; it is e- 


1 


vident, that the Parts of the incloſed 
Drop, muſt gather themſelves into 
the Form of a Globe, when they 
will be leaſt preſſed upon. And thus 
they will do, if there were no ſuch 
Thing as Attraction. Bur ſince the 
Drops of Water and of other Li. 

uors, gather themſelves into a round 

igure, in a Vacuum, as well as when 
incloſed in any Liquor, the Caule 
of this ought by all means to be i- 
__ to the mutual ArtraQion which 
there is berwixt the Parts cf one 


by the mutual Attraction of ti! 
Parts: In the ſame manner as th 
Globe of the Earth and the Sta #f 
fects 4 round Figure, by the mt 


Newt. Opticks, pag. 370. 


which 
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Chap. 22. of NATURAL PHITOGSO Rx. 


il which reſt upon ſuch Leaves of Herbs as they will not - 
q wet, and in thoſe put upon a duſty Table; as alſo in Drops 

of Oil or melted Greaſe ſwimming on Water, which in- 

of ( eed are not round, but only on that Side which is level 

with the Horizon, for on the other Sides, they are flatter 

"> in proportion to their Bigneſs and Weight. F 

Aſs 65. This laſt Obſervation ought to be underſtood only 6. r 


upon Sup ſition, that all Things elſe are alike. For it 2 2 
is not at all impoſſible, but that of two Drops of different 9 — 55 
Liquors, that which is the moſt heavy, may be the round- 7941hes 


eſt, provided it be alſo the ſmalleſt: The Reaſon of which P,, 


f* 


25 is, that all the Particles of the Liquor which ſurrounds 

Fat the Drop, do not help to make it round, bur thoſe only 

1 which are applied to the Surface of it; the reſt, which  - 

he enter into the Pores, help rather to diſſipate it. Where. 
3 fore a Drop, which is ſmaller and heavier, having its Pores _ 

ike leſs, and perhaps a leſs Quantity of them than the other, 

which is larger and lighter; has alſo its Surface more con- 

R tinued, and conſequently gives more Opportunity to the 

De. Cauſe, which makes it round, to work upon it, and leſs gr 

or BY? that which would diſſipate it. Thus we ſee, that a 

Th Drop of Quickſilver is always more round than a Drop of 5 

pt Water a little lighter. | 3 2 Kee. 

* 66. On the contrary; Spirits of Wine, being very light, 833 

Ky uſt have ſo many Pores, and the Superficies of it mult f Spire * os 
ther e ſo interrupted, that there can be but a very few Vue d 

2 ” Particles of the Air applied to ir to make it round, the — | 

Vater i reateſt part of them paſs through it, and tend to diſſi- HO 
| date it; alſo this is a Liquor, which it is very difficult to di- 

inguiſh into Drops, as may be tried, by putting a little 

ncloſed Wt it into our Hand and throwing it up into the Air; 

- : or if it be well re&ified, it will not fall down in Drops, 

nd ths s Water does, but it will be fo diſſipated by the Air, 

00 kk hat none of it will appear ſenſibly on the Ground. So 

ber L. io if it be thrown upon a duſty Table, it will not gather 

a round to rounds, Drops, but ſpread it ſelf about, and mix 

as whe Bp" the other Bodies which it meets with; nay, even 

o be af- Nich Soot it ſelf, which Water will not moiſten. 

on nh 67. Having thus ſhown what kind of Superficies that 67. . 

{of re ich is common to two Liquors, the one incloſed in the og add e 

be Dro (ther, is; ir may not be amiſs to ſtop a little, and examine Bodies and 

d Figs hat ſort of Superficies that ought to be, which is between nor others, 

o Liquors,the one contained in a Veſſel, and the other not: 

— jut becauſe there may be ſome Difference in this, according 


the Veſſel will be wetted or not wetted by the Liquor ö 
ontained in it; it is to be obſerved, that a Liquor * 
1 | ore 
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ch. Thatthe 68. This being ſuppoſed we conclude firſt, chat if a 


da. which touches it, does not preſs more upon one Part than i 


9. Thorebe 6p. But if the Glaſs be not full of Water, the Supers., il th: 
| — of cies ought to be Concave; 1 becadſe the Air which comes Mt 
' which will in at the Mouth of the Glaſs, and circulates about the ſer 


: 3 
5 „ 
i 2. s 
. 
1 
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' Fig. 7) Mouth of the Glaſs, it deſcribes a Curve in a contrary 


70. Why the 70. Experience would perfectly agree with this Reaſon- 


FP perfectiy level in the Middle. But theReaſonis plain; ("it 


all Tube ſo as not to fill it; we may obſerve, that it will con- 
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_ -fore wets a hard Body, becauſe it immediately touches in 

- Superficies; and that another Liquor does not wet it, be- 

_ cauſe it does not immediately touch its Superficies ; but 
there is room left for the ſubtil Matter to berween the 
- + Eoncave Superficies of the one, and the convex Super- 
ficies of the other. „ pe ne. 
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' Saperficies of very clean Glaſs, whoſe upper Edge is of an equal Height t 
e all round, be exatly filled Weich Water, the Surface of * 
exa@h fallis Water will be perfectly level and plain; becauſe the Air N WI 


} upon another. 


wer « Glaſ”s Glaſs and the Water, as if they were one continued i cor 
— A Thing, cannot ſo eafily turn to move along the internal 
the Glaſs is Superficies of the Glaſs, as continue its Motion in the 
ge . _ Middle: From whence, being to go out again at the 


Poſition, to what it did when it entered in, much the 

.. fame as is deſcribed in the Figure; fo that the Water 

is preſſed more in the Middle than on the Sides, and conſe- 
gquently muſt riſe towards the Sides. 5 


Concave a. 


perficitsis nor ing, Were it not that as the moſt convenient Motion for 
Jpherice!. the Air is in a Circle, it ſhould ſeem, that it ought w Cem 
bend the Surface of the Water into the Form of a Con- 
cave Sphere, which yet it does not do; For the Su- : 
face of the Water is curved only towards the Sides, and 0 


for if the Glaſs be large, a great Quantity of Water mult 
be raiſed up to make the Curvature ſo convenient, 4 WW "> * 
the Water requires, which it is certain is reſiſted by wi" 


Weight. 


71. Thatthe 71. And fot Proof of this; If into a ſmall Tube fi” of 


e, Glaſs, in which a ſmall Quantity of Water riſing at the 
Baan, Sides makes its Surface ſpherical, ſome Water be pourch 


=. tinue in the ſame manner Spherical, though the Tube be 
8 inclined as you ſee in the Figure, where the Curvature 
8 oy ; 


1. Becanſe the Air) Since all theſe ] Gibbous or Concave according as tht 
Pheznomena are the ſame in a Vaca- Particles of the Liquor are more « 
am as in the open Air; we muſt | leſs mutually attracked by each oh" 

aſſert, that che Superficies of any | than they are by the Matter of whid 
Liquor contained in any Veſſel is { the Veſlel is made. ABC 
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cap. 22. NATURAL. PRHITOosor RTI. 1 

ABC repreſents the Surface of the Water, which is chere= © | 

+ Wl fore above the Level, and manifeſtiy higher at A than at. | "i 

ut C, becauſe that Poſition of the Water agrees better with | I 

be WY the Motion of the Air, which would be more turned 

. back, and with greater Force in the Place D, if the Wa- 

f ter were more upon the Level DBE. „ g 

54 72. The ſame. Cauſe, which hinders the Water from 52. h 

bt growing level in an inclined Tube, hinders a Bottle alſo Borel with i” 

be which has a very freight Neck from emptying it ſelf, 2 

ar when it is near inverted, and the unequal Height of the fallof Water, 

an two Parts of the Water which endeavour to come out at 2 B 
the ſame time, ſhould ſeem to deſtroy the 29quilibrium of ran DE, | J 
the Air's Preſſure, which repels 3 ſupports it by its net empty » I 

1s Weight. For Example; Though in the Bottle here de- W | 

he WY {cribed, the Height of the Water which endeavours to rig. . 

id Wl come out ofthe Bottle at C, is greater than of that at A, 

nd therefore ſhould ſeem to be able to force the Air to 

the deſcend at C, and to riſe again by A, and get into its 

the Place; yet this does not happen, becauſe the Parts of 

ary the Air now deſcribe the Curve ABC; and the Dif- 

the ference of the Weight of the Water at A, above that 

aer at © is ſo very ſmall, that it is not able to make the 

le- Air to deſcribe à Line that is more curved, as it muſt 4 4 
do, if the Water which deſcends by C took up part gf _ 

to the Width, of the Neck o 74 BY - 

| for 73. If a little more Water be poured into a Glaſs of the 73- Thar the "I 

tw {common Shape, than will fill it exactly full; as that which 23 of 


on- ould run over the Sides, is more expoſed to the Power when che 
Su- f the Air than any other Part is; it follows, that the . 1 —_— 
and Air ought to puſh it back towards the Middle, where it 2 le convex. 
ain; dught to be higher, in order to its more convenient Mo—— ; 
nut ion. And thus we ſee that a Glaſs may be filled heaping 
„ % and that the leſs the Glaſs is, the nearer does the Su- 
y i perficies of the Liquors it contains approach to a Sphere; 
cauſe it does not ſuſtain the Weight of ſo great a Quan- 
aulit ine pow 112 fs cnt © 
ured. 74 If che Glaſs be greaſ, or for any other Reaſon will 24. The: the 
ot be made et; wh iry of Water b in- Saperficies of | 
con: et de mace abet; whatever Quantity of Water be put in- ir, i, | 
JE the Superficies ought always to be convex ; be-,G!2/s no: full, 3 
aue zue its Figure does not ſo much depend upon the ex- 424 which = 3 
emal Air, as u the Air char Hows betweet „ will not be 
as upon the Air that flows between the in- wetted, onght 
a'ln to be con- — 
1. 7% Saperficies onght always) ] in Veſſels of Gold that are not full, ven. 4 
— bus the — 2 ickfilver 10 its Super ficies is concave, as that ot | 
{ hid als Tubes, is always gibbous, be- Water is in Glaſs. See the Notes on 
eit doe: not wer the Glaſs, but | Art. 69. abb. 
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nal Parts of the Glaſs, and the external Parts of the Li. 
quor which it contains, which by its continual moving 
round, blunts the external angular Parts which reſiſt its 

Motion, and forces them towards the Middle, or elſe 

forces them inwards, and ſo cauſes the Water to raiſe it 

ſelf up towards the Middle, where the Air oppoſes its Pas 
fage leſs, becauſe it cannot get thither, but by altering and 
2 bending its Courſe. . 8 
e e 75. From what has been ſaid in the two foregoing Ar. 
ang on the Top ticles, we infer, that the Air which depreſſes the Middle 
_ of the Water, of the Superficies of the Water in a Glaſs not full, ought 
_— = . from the ſame Cauſe, to drive light Bodies which ſwin 
e. ro the upon it, and touch it immediately, toward the Sid: 
| Sides,  'Fhis I have experienced in ſmall Globules of Glaſs full & 
Air and cloſed up, which an Enameller made as light for 


me as he could; for theſe being put towards the Middke 
=_ of the concave Superficies of the Water in a ſtrit de 
2 Glas not very full, it was very pleaſant to ſee them dr- ſp. 
; ven from thence to that Side of the Glaſs which was near- 

eſt to them. 5 WI 


76. That ths 56. Becauſe I made uſe of a ſmall Globule of Glaſs, and 
iv | Zauſedby Ar. a Veſlel of the ſame, in this Experiment, ſome Perſon 
_ . tration. perhaps, may imagine, that this Globule moved toward 
=_ the Side, becauſe it was attracted by the Glaſs: But it i 

very eaſy to confute this Imagination; for not to men- 
tion the Obſcurity of that Word, the ſame Thing vil 
happen in a er of mo or 6 any other 1 what: 
ſoever,* which we cannot ſuppoſe to have any Sym 
77. That the vu _ hepa h F & b | 8 2 8 

7 „ 77. But that which evidently overthrows this Opinion 
—_ pv and confirms that which I have advanced, is, that if Mot. 
from cheSides traction had any Thing to do here, the Globule ought 
Aale in move ſwiftly from the Middle to the Side of a conieſ ier 
Glaſs heaping Superficies of the Water in a Glaſs heaping full ; fat 
Jai beſides the Attraction, the Declivity ought to help its Mohan 

tion. Which yet is not ſo; but on the contrary, it mor; 

from the Side towards the Middle, as it ought to do, nov 
what I have affirmed be true; becauſe, as was ſaid be 
fore, it is the Sides which are moſt expoſed to the Ford 
of the Air; and the ſame Cauſe which drives the Wat 


from theSides to the Middle, ought allo to drive the ui MC. 
Globule. 25 . ulr 
. „ e | um 
1. Which we cannot ſuppoſe) See the Notes on Chap. xi. Art. 15. 5 0 
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tap. 22. of NATURAL PRHTI OBO RV. 


I.. But it is to be obſerved in theſe Experiments, that 78. 19% f. 
vin te Body which floats on the Top of the Water, muſt i 2 
t in immediately touch ir, or which is the fame Thing, muſt Vater, when 
be wetted by it, that the Air may be forced to move A os 
ſe it Wl round them boch, as if they were one continued Body. water, tees 
But if the Body which floats on the Water does not im- % contrary 
mediately touch it, or is not wetted by it, we experience G 


the contrary ; that is, the Body will deſcend from the Sides Glaſs. F = 


Ar. 1147s the Middle, when the Superficies of the Water is 

idde ona ve, and from the Midale towards the Sides when the 

ught Wi $uperficies is convex, becauſe the Parts of the Air which | 

win pass under the Body depreſs the Liquor all round, which ay 

, produces the fame Effect, as if, when a large heavy 1 

= ſpherical Body was fixed upon the Declivity of a Moun- 
; 


tain, we ſhould take away the Earth equally all round 


lidde fit, and put Leavers under it to ſupport it; for it is evi- 
{trait dent, it would by that means be diſpoſed to deſcend tothe 
n df. Bottom of the Mountain. | | 


79. It is to be obſerved further, that when a Body 29. How fas 1 
which wen more than an equal Bulk of Water ſwims 017 wt = 
upon the Water, as a Needle made of Steel will do, the fue aponche 1 
Reaſon of it is this; that the Air which preſerves it {elf Voter. 

x Paſſage between the Body and the Water, ſupports it 

and hinders it from ſinking : For we ought not to think 

hat it proceeds from hence, that the Parts of the Water 

xe harder to be ſeparated near the Superficies, than deeper 

n, as we may be apt to imagine ; for having cauſed ſome 

mall Needles to be made of Glaſs, which were lighter 

han the Steel Needles of equal Bigneſs, and laid them R 


piniovWently upon the Water, they always ſunk down to the 
if Ab Bottom. | 4 I : 


80. From hence, viz. that the Body dipped in the Wa- 80. Why Zi. 
er will be mojſtned, or not moiſtned, it follows, that the 9397s ſome 

ater will vie up on the Sides of ſome Bodies higher en 70e 4 
dan it is any where elſe, or that it will be depreſſed low- of. ſome Be- 


; The Reaſon of the Firſt is, becauſe the Air which 4, 
0 * oves from one Side of the Veſſel to the other, and paſ- them a becle 
laid bees over the Body, permits the Liquor to riſe in that 9 
e I olow which the Air cannot without great Difficulty turn 
e V2: Whereas when it paſſes under, as in the Second 
the muse, it depreſſes the Liquor all round. And of this a 


ultitude of Experiments may be made, and an infinite 
umber of them are made without any Notice being ta- 
en of them; for every time we dip our Pen into the 
ok, we may obſerve, he if it be moiſtned, the Ink will 
2 : ; x 
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riſe; and on the contrary; that the Ink is depreſſed about 
the Pen if it is not moiſt. i 
| 8:.7Vly the 81. If two plain Bodies which the Water will wet, ſuch 
Fee, as two Pieces of clean Glaſs, be put very near one ano 
27 — 4% ther, and dipped a little way into a Veſſel of Water; 1 the 
Part where Air which moves from one Side of the Veſſel to the 0- 
— 2 ther, in order to get over the Obſtacle that lies in in 
ted to each o. Way, Ought rather to paſs over the Top of the two Gllaſ 
ther, when ſes, than to deſcend into that ſtreight Place which is be. 
el « lin tween them: So that the Water is not ſo much preſſed 
into it. here as it is in other Places, where the Air can go with. 
| out bending its Courſe ſo much, and ſo it ought to riſe 
8 to a conſiderable Height above the Level of the Water 
contained in the Veſſel; and thus we ſee by Experience 
8. vr be 82. And there is no doubt but that the Water would 
rg lt“ riſe ſtill higher, if the two Pieces of Glals were cloſed 
ef in ſmall ON both Sides, for by that means almoſt all the Air which 
. Glaſs Tubes, moves croſs, without bending its Courſe, would be hin- 
dred from entring in. Or, which is the ſame Thing, we 
| may take a very {mall Glaſs Tube open at both Ends, and 
dip it in the Water, for then the Air cannot enter in by 
the Sides: ſo that the Water muſt riſe very high in ſuch 
ſort of Tubes, if they be very ſlender: And indeed I have 
made the Water riſe a Foot high in a Glaſs Tube ſo ſmal. 
that one could ſcarce get a Horſe-hair into it. 
3. /Vhy i: 83, However, we muſt not conclude from hence, 
fees nit "ie that it ought to riſe on without End in theſe ſmall Tubes; 
| End, for it.is eaſy to ſee, that the Water muſt ſtop, when the 
Weight of that which is riſen, tends downwards with 
greater Force than the Preſſure of the external Air has to 
%% . ĩĩ ͤ ny 
84. Wars 84. If the Tube be inclined, a greater Quantity of Wa- 
383 ter will get in, becauſe, being ſome way ſupported by 
oxzhe to riſe the Glaſs, it does not tend downwards with ſo great 
= ng incliaed Force. Which is confirmed by Experience, accordingto 
the moſt exact Laws of Mechanics. 
f. un che 85. Having now explained the Force of the Air 3 4 
k "acer 7es Liquid to impel Bodies which are cloſe to it, we ma 
lieber in the fav with more Aſſurance and Certainty than we e 
Jaliry, than 911m what the Situation of a Liquor in an inverted 
Ds 7 2yphon, whoſe Branches are of an unequal Thi 
ixverted $y- às is here repreſented, will be. For Example, if we con. 
* ſider only its Weight, we may confidently affirm, thi 


Te Air which moves) Ste the Notes on Art. 85, of this ch. 
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if the Water in the larger Branch, reaches up to the 
Height AB, it ought to riſe to the Height C in the little 
Tube, to be upon the Level with the other: But we may ' 
add, that if this Branch be ſo ſmall, i that the Parts of 
the Air cannot turn in it but with Difficulty, the Water 
will riſe conſiderably higher than in the larger Branch, 
ſo as to reach to D,, according to what was now 

86. There are few of thoſe who 2 after à per- 36: An ima» 
petua / Motion, but when they ſee this Experiment, for 247 AF. 
want of rightly underſtanding the Cauſe of it, think ; 
they have found out ſuch a Motion. And indeed it 
looks at firſt Sight Mey probable, that if we take one 
of theſe Syphons, in the ſmaller Branch of which the 
Water riſes very high, and bend this Branch a little lower \ 
than the Height which the Water riſes to, it right be _— 
ſo ordered, that the Liquor with which it is filled might | „ 
run out into the larger Branch, in order to riſe up a- 
gain in the ſmaller one, and ſo produce a perpetual Mo- 
tion: But it is certain, that > t 


hey are deceived who 

make this Conjecture ; for beſides that, the Branch of the 

Syphon, out of which the Water is to run, ought to be 

longer than the other, (which is not ſo here, where the 

bent Branch is in the Room of a whole Syphon) it is 

ealy to ſee, that the Water, the Moment it endeavo 

to come out at the End of this ſmall crooked Branch, 

is more expoſed to the Force of the Air, than that which 3 

is contained in the larger Branch; whence it follows, that 

its Paſſage out muſt be ſtopped. „ | | - 
87. This will appear more evident, if we conſider, that 87. That ins 3 

when the End of the ſmall Tube of a bent Syphon, rape 1 4 

whoſe Height does not exceed that, to which the Wa- if very fall 

ter will commonly riſe, be dipped into the Water, it will 2 Ba, 

immediately be flled; but if the End of the longer Branch 7 5 


ways vun ons " 
through the 


| | longer ll 
| Exper. of the Academ. del Cimento, — 9 
p. 55. It is evident therefore, that 7 
all theſe Phznomena's are to be af- ; 8 wy 4 
cribed to Attraction. See the Notes l v 
above on Art. 69. -\Y 


1. The Parts of the Air) It 
looks very probable, ar firſt Sight, 
as if the fff Particles of the Air, 
either 1 over the Mouth of 
the little Tube CD; or elſe ſtick- 


ing in it, like little Pieces of Wood 
a. croſs it, ſupported the Column 
of incumbent Air, ſo as ic ſhould 
not preſs upon the Water under 
it: with its uſual Weight: But by 


2. They are deceiv d) It is ma- 


niteſt, from Calculation upon M 


chanick Principles, that all Qu 
ſtions about 4 pe etnal Motion eud 
in this. To out a Weight hea- 


often repeated Experiments, it is | vier than it ſelf, or an elaſtick Foree 
found, char the Water will riſe as | ſtronger than it ſelf, Which is 
bigh in ſmall Tubes, thoogh the | abſurd, 5% 
groſs Air be expautted. See Te 2 
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it, when it was entirely without before : Which may be 

tried, by holding a very clean ſmall Tube open at bath 

Ends perpendicular, and putting a Drop of Water 175 

the external Superficies, which may entirely ſtop the Hoe 

at the lower End, when it is got down thither; for then 

you will wich pleaſure ſee the Tube filled in the fame 

ren as if the End of it was dipped in a Veſſel & 

Water. e apts 35 Hi 

| fg. Whas 89. After what has been ſaid in the foregoing Article 
Fu jt. is eaſy to underſtand what is the Cauſe of the Filre 
OT tion of the Chymiſts : For the Piece of Woollen Cod 
| which they put upon the Side of the Veſſel, in ſuch 4 
manner, as that one End of it is dipped into the;Liquor, 

and the other End hangs down on the Outſide lower in 

the Air, reſembles a bent Tube, in which the Water runs 

as in a Glaſs-Tube: And it matters not, if this Cloth o 

Woollen Tube be full of Holes on all Sides, for the Ar 

which moves round it, preſſes in the Water which er 

deavours to come out at them, ſo that it is like one cov 

- __tinued Covering. — Fs 

That the 90. Since our Thoughts, or if you will, our Conje dure 
5 concerning hard and liquid Bodies are confirmed by i 
Bodies as many Experiments, I think it ſuperfluous; to add 20 
Ane“ Thing more. Wherefore I ſhall finiſh this Chapter, withov 
— Iy remarking two Things: The Firſt is, That, if Hare 
and Liquidneſs conſiſt in Reſt and Motion, which hate 
their dance upon ſomething elſe ; then thels 

Forms. are not S»bſtantial, but only Qualities or Mod 

5 of Exiſtence in the Bodies to which they belong. 

2. What 1 Secondly, That having explained the Nature a 
— arp Hardneſs and Softneſs, I have at the ſame time explaind 
wherein Dryneſt and Moiftneſs conſiſt. This is evide! 

if we underſtand the Word Dry and Auoiſt in the bent 

of the Antients, who did not diſtingujſh them from bo 

and ſiguid: As we may ſee from hence, that ſpeaking 0 

Moiſt, they uſe the fame (Greek Word as all Interpret 

render humid or liquid indifferently. It appears furl 
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Chap. 23. of NATURAL Paiko3o0Pny. 164 
chat I have explained what the Nature of Dryneſs and _ 
Moiſtneſs is, according to that Senſe which — ule 
thoſe Words in; becauſe by Dry, we underſtand that which 
will not wet any Thing; and by Moiſt, that which will 
wet a Thing, which are two Properties which have been — 
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THESE Two Words have each of them two dif- 1 "= 
ferent Meanings: For Firſt, by Heat and Cold, we cave. 

underſtand t particular Senſations in us, which in ſore :o differens 
Meaſure reſemble thoſe, which we call Pain and Plea- Manger * | 
ſure; ſuch as we feel, when we touch Ice, or when | 
we go near a Fire. Secondly, by Heat and Cold, we un- 
de alſo the Power which Bodies have to raiſe the 
ſorementioned Senſations in u.. | 

2. I think we cannot underſtand what Heat and Cola, Py og | 
in the former Senſe of the Words, is, but only by Expe- bat we pro- 
rience; wherefore our Curioſity will be ſatisfied, and Our Poe co aa 
Pains imployed only in enquiring what that Power conſiſts 2 
in, which certain Bodies have to warm us, and alſo what | : 
the _—_ conſiſts in, which we obſerve other Bodies have 1 Eo 
to oof ns. © 7 7 als 10 BO 6. : 
3. Ariſtotle ſays, that Heat is that which collects to- * Lare Ar- 
gether homogeneous Things, or Things of the ſame Na- fehr ma _ 
ture, and diſſipates heterogeneous Fhings, or Things of a and Cold | 
vich on different Nature; and Cold, he ſays, is that which collects 1 *Y 
together, Things homogeneous and heterogeneous indif= © . ; 
ferently. The common Inſtances made ule of to prove 
this, are Fire; by the Heat of which, a great many Parts 
of Gold may be colle&ed into one Maſs, or two or more 
Metals which are mixed together, may be ſeparated : 
And Ice, which by its Coldneſs, unites together, Water, 
—_ Wood, Straw, ſo as ta compoſe one Body of all 
thele together. 4 8 | h 

4. But it is to be obſerved, - that the Inſtance here gi- 4. That Hear 
ven, is ſometimes faulty; for if a Maſs, compoſed of Gold, (1134120 f 
Silver, and Copper, be put upon the Fire in a Crucible, , frust 
it is not true, that theſe Metals will always clear them- Natere, as 
(elves of each other, fo as to be ſeparated ang placed in 7, f 
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their different Weight. On the contrary, if ſeveral 
diſtinct Pieces of Gold, Silver, and Copper be put toge- 

= into a Crucible, the Fire will not fail to mix them 

11 %%% ͤ —ͤͤ ! ß 5 > ao 

15. e the - "Ae: is true, that if the Fire acts a very long time up“ 
Fire, i 4 on a Maſs, compoſed of Gold, Silver and Copper; the 
cher to diſi. Silver and Copper will Goch away in Smoak, and ſo leave 
F , the Gold alone in the Crucible. But we ought not for 
ther. * this Reaſon to ſay, that the Fire bas a Property of col- 

| lecting Things together, becauſe this perhaps is only ac- 
cidental, that is to ſay, by diſſipating the Firſt, which 

reſiſts its Force leis, the Gold remains alone, or laſt, be- 
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cauſe it reſiſts its Force more. In the ſame manner, as 


if Saw- Duſt, and the Filings of Lead were mixed t 
ther in a Plate, we can with our Mouths blow away t 
Sa- Duſt, and leave the Lead-Filings alone in the Plate. 
For it is evident, that it is only the Reſiſtance of the 
Pieces of Gold, which is the Cauſe of that Metal's being 
thus ſeparated from the Silver or Copper. For if it be 
left after this upon the Fire, it will continually diminiſh 
by little and little, till it intirely vaniſhes, as Refiners have 
tried ; and this is what they mean when they ſay, there is 
uo Gold of 24 Carats, that is, none that can be refined 
Foods eo Un „ $70 ied 
6 That Ari- 6: But if it was true, that Heat always collected toge- 
þ [aid wha, ther homogeneous: Things, and diſſipated heterogeneous 
Hear andCold Ones, and that Cold collected together all ſort, of Bodies 
| we # 3 e, indifferently, this would indeed teach us what Heat and 
eee, Cold do, but not at all tell us what they are : But Ari- 
ſtotle has been excuſed in this, by ſaying, that in defining 
Heat and Cold as he has done, he did not ſo much follow 
his own Opinion, as that of others. 
y. What the 7. I don't know whether his Interpreters have hit right, 
eee of bis when they pretend, that his Opinion was; that Heat, is 
dane, the Fire, for Inſtance, is ſomething in the Fire like that 


| concerning 


Heat and Senſation which is raiſed in us, when we approach the 
Cod ir. Fire. And ſo likewiſe, that Cold in Ice, is ſomething in 
Ice very like that Senſation in us, which ariſes from touch- 

ing it. 1 Becauſe in his II. Rook of the Soul, Chap. xii. 

after he had ſhown that Senſation is a Paſſion, he ſays, 

that the Moment any Senſation is rais'd in us, we de- 

come like the Object that raiſes it. e 


7. Becanſe in his II. Book) This yen Td, bei, N 7h. ne prot! 
Place is not in that Chapter, but in| ,, rsrordbs J Jwesd g. 
the vth Chap. of the ſame Book, he 7 . 3 1 Sea Bi 3 Ba 
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hap. 23. of NATURAL PHriLogoPhy.' 1 

8. But whether Ariſtotle were of this Opinion or no, B. Thar chey | 

thus much is certain, that they have no Proof of what en fr 

they affirm; for it is no Proof to ſay as they do, that cheir Opinias; = 

the Fire cannot give that which it has not; becauſe 

taking the Word give, in the Senſe here uſed, there is no 

doubt but that the Needle, when it pricks us, gives us 

Pain, and yet there is no reaſon to believe from hence, 

that the Needle has in it any Pain like that which it +a 

uſes wr 7, OP IO. 8 5 
9. Farther, the Heat of the Fire, and the Cold of 9. Thar ie i 

Ice being Properties or ities belonging to Bodies fag. 5 

which every one ackno wle 7 to be inanimate, they 

cannot be like the Senſations which we feel by their Means, 

becauſe theſe Senſations belong to us as animate Creatures. 

And becauſe the ſame Thing may ſometimes happen to 

raiſe in us two different Senſations at the ſame time, it 

will follow from their Opinion, that the ſame Thing may 

be hot and cold at the ſame time, which is impoſſible; 

yet the Air which we breathe out of our Mouths, may 

at the ſame time feel hot or cold according as it is dif- 

ferently applied to our Hands in blowing upon te. 

10. By reflecting upon this Experiment, which ſhows 10. In whet 

us, that the ſame Air feels hot or cold, not only from its n, Heer of 

being applied in a different manner to our Hands, but fs. 

alſo from the different manner of making it come ut 

of our Mouths ; it is eaſy to conjecture, that the Heat of 

a Body conſiſts in a peculiar Motion of its Particles. And 

becauſe the nearer we put our. Lips together, and make 

the Air come out quicker and ſtronger, the leſs we feel 

the Heat; hence we conclude, that the Heat of a Body 

does not conſiſt in the direct Motion of its Parts. Now 

whatever is in Motion, either moves on directly, or elſe 

has an unequal and irregular Motion, as it were about 

ts own Center; from whence we may infer, that the 


Air which comes out of our Mouth, beſides that direct 


Motion, by which the Whole of it is removed from one 
Place to another, it has alſo a great many of its Particles 
moved round with a circular Motion about their own 
Centers: By which means thoſe which are applied to our 
Hands, with this ſort of Motion, exctte in us a kind of 
Tickling And becauſe it is this kind of Motion which 
raiſes in us the Senſation of Heat, we ought alſo to con- 
dude, that the Heat of Boales conſiſts in this Sort of Motion 

of their ſmall Parts. © | 
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| nd this ought not to be 


from the Inſtance of Pain, thar the Soul being united to 
the Body, it is the Appointment of Nature, that certain 
Perceptions of the Soul ſhould follow from certain Mo- 
tions or Diviſions which the Needle cauſes in the Body: 
So alſo we ought to think, that Nature has appointed 
that from that particular Manner in which our Body s il - 
moved by the Fire, there ſhould ariſe a particular Percep- | | 
tion; and this is what we call Heat, taking it in the former 
| _ * _ Senſe of the Word, © Tr eee { 
72. Thar Bo 712, This is confirmed by Experience, which teaches Wl / 
dies ay be” us, that many Bodies are made capable of warming us, Ii c 
wich it i: to which we cannot ſuſpect any Thing has happened but © 
certain, = only Motion. It is to no purpoſe to inſtance in them I p 
Ai. all 1 I ſhall content my ſelf with the following Ex- t 
lotion. mm ple. 5 . e 
13. Thel. d 13. And, Firſt, It is certain that when our Haudt are 
Eramie. very cold, we find by Experience, that if they be rubbed 
5 little while together, we ſhall: feel a conſidetable 


Kap. Water powred upon it, though it was before cold, will ac- P 

| quire ſuch a Motion of its Parts, that they will be a th 

diſunited in a ſhort time, and by that Means will be-W to 

come capable of heating us in ſuch a manner, that it viii u. 

be very painful to hold it in one's Hane. bi 

15. We III. 15. Rotten Dung, that is, ſuch as diſſipates it ſelf by N 

Example. little and little, becomes ſo hot, as to ſerve inſtead of ¶ en 

moderate Fire in many Chymical Operations. And Ch 

miſtry furniſhes us with many other Examples not ſo com} 

mon, which ought to be more known to the World tha Fo 

„ ee | OY 20 

16. T v. 16. For Inſtance, if a few Filings of Braſ5 be thrown a ( 

Example: into a large Veſſel in which is a little Aqua-fortis, it vi W. 

immediately raiſe ſuch a Fermentation, that the Botvy not 

will ſeem quite full, and at the ſame time will be ſo hoy dry 

that we cannot touch it without being burnr. ten 

77. Ne v. 17. Further, If, as was before ſaid, Oil of Vitriol ang al 

Example» Oil of Tartar be wixed together, though ſeparately neſſ ma 

| ther of them are combuſtible, they will immediately in 
2 an incredible Fermentation on a ſudden, aud at il 

fame time a very ſenſible degree of Heat. 1. 


18. 
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Chap. 23. of NATURA Pumnogdvay, 
18. It is true; that in theſe Sort of Examples, it may 18. 15: v 
with ſome Reaſon be faid, there is ſomething that we do E 


o be | 

be- I not throughly underſtand, wherefore I ſhall ſtay a little, a 
ricks before I fay what the Cauſe of theſe ſurprizing Motions —_— 
ident may be: To come therefore to ſome more familiar In- — 
ed to ſtances; we obſerve, that two hard Bodies rubbed againſt | 4 
ertain one another, do ſo agitate the Parts of each other, as not only j 


Mo.- to burn us when we touch them, but their Motion 
ody: will increaſe to ſuch a Degree, as to ſet each other on 
inted Fire. Thus in very dry Weather, the V beel and the 
dy b Arxle-Tree of a Chariot, when it goes very quick and in 
rcep- general, all Sorts of Engines which are of Matter . 
armer that will burn, and which move very quick, are apt to 
- Il take Fire. Nothing is more common, than to ſee a 
aches Vimbie grow hot in boring a Hole in a hard thick Piece 
vg us, I of Wood. So likewiſe, if we fie or /barp a Piece of Iron 
d but or Steel, it will grow ſo hot ſometimes as to loſe its Tem- 
them per. And a Sau, which the Wood will not eaſily yield 
to, acquires a very notable Heat. But nothing ſooner = 
takes Fire than a ſmall Piece of Flint or of Steel, which | i. 
is ſtruck off, and put into a violent Motion by ſtriking _ 
theſe two againſt each other. Now in all theſe In- 
ſtances, there is nothing added to theſe Bodies but Mo- 
90. | : 8 + 6 
19. All the Antients who have conſidered: the greateſt 19. A E. 
Part of theſe Experiments, have aſſerted that Motion is 25% J 
the Principle of Hear; which I acknowledge with them «he Ancients 
to be true; if by Motion they mean the Motion of the fun 
ir WI whole Bodier, which is the Cauſe of the two Bodies rub- 
bing againſt each other; but if by Motion they mean rhe 
Motion of their inſenſible Parts, I think they have not ſaid 
enough: For the Motion of theſe Parts, is the very Heat it 
ſelf o oaks. _ 2 5 7 0 3 s 5 
20. I ſee no Objection that can be made againſt this: 20. 4 
For when they object, in order to ſhow, that Motion is .. | 
not 1 the he's up or Cauſe of Heat, that a Ball out of ery geb, 
: Cannon which moves very quick, does not burn the jc fn, 
l e or that a Musket Bullet does 7 
not burn the which it penetrates, though it be 
dry; this contradicts the Opinion of thoſe only — 
tend that Heat conſiſts in the Swiftneſs of the Motion of 
al ſorts of Bodies how groſs ſoever. But this Objection 
makes nothing againſt us, who affirm, that Heat conſiſts 
in the different and violent Agitation of the inſenſible 


1. The Principle or Cauſe of Hear) Is not the Heat it ſelf, 
a Parts 
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quick, its Parts may be at reſt with;reſpect to each other, 


Fave oe ® not at all wonder, that the Bands of Iron which are about 


Ln, Metals, when it is filed, ought not to grow ſo hot as Iron, both 
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Bodies which they touch. + 


3 


and therefore it is no wonder that they don't burn the 

21. Why the 21. If we reflect upon what has been ſaid, we ſhall 
ee e a Wheel do not grow hot as it does in the Middle; for 
cke Fellows. though they deſcribe larger Spaces by their Motion, yet 
notwithſtanding this, their Parts are not agitated with re- 
ſpect to each other, as thoſe in the Middle are, which con- 
fttmually rub againſt the Axle- Tre. 

22. N22. We may very eaſily anſwer a great many Queſtions 
Elen g which may be put to us by thoſe who will nor allow, that . 
grows hor, zac the Form of a hot Body conſiſts only in the Motion of its I fic 
zee the File: ſmalleſt Parts: Thus when they ask, how it is poſſible, ma 
that when a Piece of Iron fixed in a Vice, is filed, the Iron I ha 

grows conſiderably hot, but the File which moves upon it If the 

is ſcarce warm at all: Ir is eaſy to anſwer, that the Parts I 2 ! 

of the File moving upon the Iron, and continually grating I Sau 

it, not only with its own Parts, but alſo with ſome of I to 1 

the Parts of the Iron which it has rubbed off, and which we 

remain ſometime between its Teeth, muſt neceſſarily ex- ¶ whi 

cite a very great Agitation of the Parts of the Tron I the) 

which is filed, and conſequently heat it very ſenſibly. But I time 

this is not the Caſe of the File; for though its Parts are I fxec 

grated as much as thoſe of the Iron, yet becauſe it is ¶ ſtuc 

longer, the ſame Teeth do not twice together touch the like 

Body which it grates, but there is always ſome ſmall 

diſtance of Time, between the two Rubs of the Parts 

of the File; during which time, that Place which may 

have begun to acquire ſome ſmall Heat, may loſe it 
n 1908 e ee 

23. Why Tron Ea There are ſo many Things to be conſidered in this 
ler i is Experiment; that a ſmall Difference alters all the Circum- 


1 ſtances. Whence it is, that a Piece of Copper or Lead, 


becauſe Copper and Lead are not ſo ſtiff, and becauſe it 
is eaſier to ſeparate their Parts than the Parts of Iron; 
ſo that the File being never applied twice together to 
the ſame Part of the Body which it grates, it cannot 
ſhake its Particles ſo much: And this is ſo true, that if 
we try to file a Piece of Copper, with an old worn File, 
which will ſhave off but a lictle at a time, the Heat wil 
be as great as that produced in the Iren. 
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24 Now if any one asks, why, in ſawing a Plank of 24. n.. 
Wood, the Saw. hot and not the Wood: I anſwer, , gms 
that the Plate of the Saw, . ſticking in the Slit. of the b. Wend. 
Wood, and being rubbed againſt each Side, the Parts of | 
it muſt be ſenſibly ſhaken : Whereas it is evident, that 


\ 


the Plank pv rg mon grow hot in the Place againſt which 32 
the Teeth of the Saw go, for the Reaſon juſt now given. 5 


vis. becauſe it cuts the Parts off; neither ought it to 15 
grow hot on the Sides, eſpecially if the Wood be eaſy to "A 
ſaw, becauſe the Saw advances further and further into the | 
Slit, and ſo does ſcarce twice together touch the ſame Part 

25. It is true, that if the Wood be very hard, and dif- 25. How the 
ficult to ſaw, and if the Saw ticks in the Slit which it fn 95 
makes, the Plank will then become pretty hot; but we grow her. 
ſhall not be able to perceive it by our Touch, becauſe Af 
the Parts of the Wood being large, loſe their Motion in "I 
2 Moment, and it will take ſome time to pull out the 
Saw, and to the Slit ſo wide as to put our Hand in | 
to feel. But though we cannot perceive it by our Touch, a 
we may ſee it with our Eyes; for the Places againſt | 
which the Saw for ſome -time grated look burnt, \ as if 
they had been in the Fire. And it happened ſome. 
time ago, that deſignedly ſawing a Piece of hard Wood, 
fixed in a Vice, in a Smith's Shop, with a Saw which 
ſtuck in the Slit it made, I at firſt perceived a Smell 
like burnt Wood, and continuing to faw the Wood with 
greater Force, ſeveral Sparks came out of it. 85 3 

26. The Experiment which ſeems to be the moſt con- 25; Wy « | 
tary to the Principle we have laid down, is, that if we u fm | 
drive with a Hammer a large Nail into a piece of hard of Wood with 
Wood, we ſhall not find it grow warm while it is dri- 5 Hammer 
ring in, but after it is in, and the Hammer does nothing bi. 
le but beat the Head flat, then it will begin to acquire | 
ſome Heat: Yet is there nothing in this, but what per- 
ſectly agrees with our Notion of Heat. For as we make 
t to conſiſt wholly in the Agitation of the ſmall Parts 
if the Body; it is certain, that the Nail ought not to 
grow hot, when it is moved all together in entring into 
ne Piece of Wood; bur that it ought then to begin to 
row hot, when it ceaſes to move fo, and its Head begins 
obe made flat; for it is then only that the ſmall Parts 
&gin to be in Motion, and acquire an Agitation ſuffici- 
it to Heat. And indeed, when the Head of a Nail is 


ade flat, all that is done, is, that there are by that Means 
ver Parts placed one upon another, and more 


* 4 
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other's 
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 * — | other's Sides; which cannot be, but by the Motion ! 
| and Agitation of theſe Parts, which by their beating Ill © 
. 7 each other, cauſe that trembling in which Heat 
1 e bo 
27. That. 27, Having thus endeavoured to anſwer the Objections Ill * 
EEE that might be made againſt us; we come now to draw b 
* ſome Conſquences from what we have laid down; be ill © 
cauſe if theſe agree with Experience, they will help to Ill © 
confirm us in this, that we are not far from the Truth. In 80 
the firſt Place then, let us conſider, that ſeeing Heat con- 47 
fiſts in a certain Motion, or a certain Agitation of the I li 
| mall Parts of a Body; it is certain, that the more the I he 
Parts of the Body are thus moved or agitated, the greater N U 
will the Heat be. Now it is evident, that 1 Flame is 
more agitated than any other Body which comes under ji ©! 
our Senſes. For, for Example, it is this violent Agitation e 
of the Parts of the Wood which noutiſn the Flame, i © 
that makes the greateſt Part of them fly away, and that of I *- 
all the Wood that can be burnt in a Day, ſo very little re- er 
mains in Aſhes ; which we do not find in the foremen- 7 
tioned Inſtances, where there is only a moderate trem- I 
bling of the Parts of the Bodies which is not ſufficient the 
to diſunite them entirely. And this is the Reaſon why ine 
Flame ought to be the hotteſt Thing in the World, as e- Far 
very Body knows it is. - oY 
| 28. Hw © 28. However, this muſt be underſtood with ſome Re- on. 
a hat, (triction, that is, if they agree in all other Particulars; i": 
bittet as for it is not inconſiſtent herewith, that there ſhould be they 
lame may ſome Bodies hotter, and more capable of heating than end 
Jet be hotter. Flame, if they conſiſt of more ſolid Particles, and ar) 
| conſequently ſuch as are more capable of Agitation; 
wherefore ron, tho it be not red hot, will burn more, ua. 
if 7 touch it, than the Flame of Straw, or Spirit of Wint | 
will do. ATE * 
9. Wily 29. The Difference that there is betwixt the Groſſneß body 
eee _ of the Particles into which the Bodies that are burnt are 
than any o. Teſolved; is the Cauſe of ſo much Difference in the Flament 
tber. Thus, Oak being more ſolid than Straw, but not ſo ſo- | 
LS lid as Sea-Coal; their Flames are alſo proportionably more um 
or leſs burning or ſtrong one than another: And the Ul 
that Smith make of them, according as they have oc 
cation, ſhows plainly, that Sea-Coal, acts more ſtrongyt. 
ly than all-other, becauſe when they would heat (F. 


r. Flame is more agitated) Con- | Fire, See Pare the IId. 4 
| Eerninng the Nature of Flame and | whole ix. Chap. with the Noten. ße t, 
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ons tte Particles which flip and rub one againſt another, mult end dimi- | 
a be diminiſhed and broken into a thouſand Pieces, and fo he the . 
be. make a very fine Duſt, which, that it may continue to e 2 
to move with that violent Agitation which it has acquired, 4 
la gets off from that Maſs of which it was before a Part, 

on: and flies into the Air; which is what we call exha- 

the ling or evaporating ; And hence it is, that the Fire 

the bas the property of diminiſhing all Bodies which it acts =” 

upon. N N 7 

wie? 237 This being allowed, there is no Difficulty in re- 31, Y% = 
nder ||| pleing that Queſtion commonly asked, viz. How it is gang. | 
ion poſſible that Hear ſhould produce at the ſame time two tens Wax. 
ame, ſeemingly contrary Effects: Such as hardning of Clay, 

ir of and /ofzning of Wax. In order to this, we need only ob- 7 
e re. ſerve, that Clay is compoſed of two Things that are ve- | = 
ry different from each other, viz. Earth and Water ; the 1 7 19 
rem- Latter of which may very eaſily be evaporated, before 5 8 WO 
cient I the Particles of the Former are conſiderably ſhaken; and 
why lince the Clay is ſoft for no other Reaſon, but becauſe the 

2s e- Particles of the Water are in ſome ſort of Agitation, a- 

N mongſt the Particles of the Earth, to which they be- 

e Re- long; it muſt needs be, that when the Water is all eva- 
Ulars; porated, and the Particles of the Earth remain alone, 
1d de bey will reſt againſt each other, by their own Weightz 

ind ſo by that means compoſe a hard Body. On the con- 
trary, the Parts of Wax are pretty near equal; ſo that 
the groſſer Particles are agitated before any conſiderable 
Quantity of the ſmaller ones can fly away. And therefore 

al the Particles of a Piece of Wax being a little in 
8 at the ſame time, compoſe together a ſoft 


5 It may be obſerved alſo, that the Heat muſt be 32. 7har the 
Mut moderate, fo harden Bodies: For if it be very vio- , Rn 
lent, it will make them /quid. And thus we ſee, that great, eo fr 
fame melts not only Metals, but alſo Aſhes, Sand, Stones, den Bodies. „ 
nd uh ng of a Compoſition of which all Sorts of Glaſs 
re made. ä ö OATS 
33. From the different Degrees of Heat, and the va- 33-HowHeae 
"ous Texture of the Parts of which a Body is compo- Bl., Jene 
ed, we may conclude, that very different Effects will be 
a duced ; For firſt; If a Body, whoſe Particles are very 
n. Whoſe ro one another, be conſiderably hot, — the 
Dies | 5 ure 
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when they are agitated or turned round their Centers, their 


Points, or the Parts which are moſt diſtant from 


=: the Center, muſt neceſſarily meet one another, and turn 
=: bone another out of the Way; whence it follows, that 
3 cdte Heat will Cauſe a Rarefaction in this Body, as we ſee 
i 1 in Mille, and all other Liquors; and alſo in moſt hard 


| I 2 8 Bodies, in which few or none of their Particles fly off 
—_ : . when they are hot: Thus red-hot Iron is ſomething big- 
1 ger than when it is cold. 8 85 


34. How it 34. But if the Particles of 4 Body be very ſmooth, and 
©, ates 40 zo be put in Motion, and yet are ſo placed with reſpect 
to each other, as ſcarce to touch one another, ſo that the 
Compoſition is very rare; a very little Heat coming upon 
it, and ſhaking the Particles, e cauſe them to approach 
nearer one another, and the whole Body may be by this 
* means condenſed. And thus we experience, that Heat 
= vVVꝰvꝰPb When it melts Snow, reduces it into a leſs compaſs. 

3 5. r 35. And becauſe the Particles of almoſt all liquid Bo- 
deten dies muſt every Moment bend themſelves, or ſome way 
Freezing, is Alter their Figure, in order whereunto, they muſt be mo- 
e ved. with ſufficient Force; therefore if the Heat, or that 
Fan Which. forces them to move, or ſo agitates them as to 
5 make them Liquid as uſual, does almoſt wholly ceaſe, 
e all that the Particles can do, with that little which they have 
remaining, will be to move themſelves without bending 
ſo much as is neceſſary to join them together: And 
then the Liquor will be rarified a little, and after it is ſo 
rarified, the Addition of the leaſt degree of Heat, will 
cauſe its Parts to approach nearer one another again. Thus 
Mater is à little-rarified before it freezes, and is conden - 
ſed again by rhe leaſt Heat that can be. But becauſe 
| ſome Skill and Pains is requiſite to prove this by Experi- 
ence; I will ſet down the Means I made uſe of to make 

_ - + It appear (enhibly. _ , 1719 
36. in Ex- 36. I cauſed a Glaſs Veſſel to be made like that in the 
gh 0 . the largeſt Mouth of which is at A, and the other 
"Water, when at B, the End of the ſmall Tube BC, which is very ſlen- 
% *#<x:rone- der: I poured Water into the Hole A, till the Veſſe 
" 2,9; 44 was full, and conſequently till it aroſe up to D, in the 
Tab. III. ſmall Tube; then I ſtopped up the Mouth A cloſe wich 
Fig, 10. ſoft Wax, and a H 9 4 4 tied on: Having thus 
prepared it, if the Heat of the Air be ſo * 
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Figure of theſe Particles be, ſo they be not exactly round, 


"It 
Te mad 


8 8 FN ng 5 * 


that the Water be very near freezing, & it will ſwell, 
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and riſe up to the Mouth B, where it will ſometimes run - 
over a little: Then, if we put our Hands or any other 
Thing that is warm, to the Veſſel, we ſhall fee the Wa⸗ 
ter condenſe it ſelf, and ſink in the ſmall Tube almoſt 
down to the Bottom C. It is true indeed, that if we 
continue to heat the Veſſel, the Water contained in it, 
will begin to dilate itſelf again, the Reaſon of which, is 
that which I have now given. 


: . 
8 
> 


* 


37. Becauſe. we can move our ſelves wich greater Eaſe 37* 774 the 


: 2 FE, : nantity 
in the Air than in the Water, this is a Proof that the 5 50m ae 


Parts of the Air are much finer than thoſe of Water. 4:terminedby 


Wherefore the leaſt Heat that can be, muſt dilate the 8 
Air; and conſequently, The Quantity of the N F Air. 

the Air, will very exactly ſhow the Quantity of Heat here 

on the Earth; that is to ſay, we can judge that it is hotter, _ 
one Day of the Year than another, by obſerving in which 

of theſe two Days, the Rarefaction of the Air is greateſt.  _ 

38. Now in order to make this Rarefaction ſenſible, 8. De- 


there has been invented in our Days an Inſtrument called 8 


a Thermometer, pretty like that in the Figure: DF is a. Tab. IV. 


very ſmall Tube of Glaſs "about two Foot hong F 
Neck belonging to the Bottle A, which is Glaſs alſo, | 
and about as big as a Tennis-Ball. The lower End is bent 
and made large, fo as to form another Bottle marked F. 
which needs not be ſo big as the Bottle A, and has a ſmall 
Hole made in it at 1. | eos : 
39. The Thermometer is at firſt entirely empty, that is, 39 Th 
full of Air only, part of which is forced out, by heating ,, 13 
the Bottle A, at the ſame Time that the other 


Colour, by diſſolving a Piece of Copper in it. We 
chooſe Aqua-fortis rather than common Water, becauſe 
it is not ſo ſubject to freeze, and does not ſo eaſily eva- * 
porate. As the Air remaining in the Thermometer grows. 
cool, it has not Force enough to preſerve that Bulk which 
t had before, and ſo is obliged to retire up into the Glaſs, 
ad leave Room for the Agua: fortis, which by its own. 


® It will ſwell) Becauſe its Parts | tbe Motion of their Parts contracts Tab. II. 


ne made ſtiff, by the Mixture of | and condenſes Glaſs and other Bodies. 
Nitrous Particles, and of other Salts. See the Experiments of the Acad. del 
(See the Notes on Art. 54.) Howe- | Cimento, p. 109, Cc. The Water 
er it muſt be acknowledged, that | therefore à little before ir treezes, ri- 
lmething ought to be allowed for che | ſes in the Tube CB, partly becauſe it 
contraction of the Glaſs, For as is a little rarified, and mo becauſe 
Heart by encreaſing the Motion of | the Glaſs AC is a little co 

ſe Parts, dilates and extends Glaſs | the Cold. 


ud other Bodies, ſo cold by ſtopping | 5 „„ 


Fig. 10. 
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tle F is the ſee the 
dipped into a Veſſel of 4qua-fortis, tinctured of a Green 7*ermmeter. 
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Weight, aſſiſted by that of the external Air, gets into the 
Bottle F, and from thence riſes up in the Tube towards 
Tab AV. C. After this, the Inſtrument is taken out of the Veſſel 
is. Inwhichit was dipped, and without doing any Thing more 
than fixtÞg it in a Wooden Frame, marked with feveral © r 
Diviſions, it hows how much hotter it is at one time than I q 


( 
t 
C 
t 


„„ „ | 


\ 40. The Rea. 40. For the more the Green Liquor. is forced to de. ce 
fon of this ſcend by the Rarefaction of the Air in the upper Part of th 
Ui, the Tube, the hotter it is in the Place where the Ther- m 
mometer is fixed: And on the contrary, it is a Sign of nit 
greater Cold, when this Liquor riſes higher, becauſe this its 
ſhows that the ſame Air has not Force ſufficient to pre. of 
ſerve its Bulk, but is obliged to give way to the Ana- er. th: 
tis, which the Weight of the external Air that preſſes of 
upon the Hole B, continually forces to riſe up as high u I! 
: it can in the Tube DF. 6 00 
5 417 this 41. However, we muſt take care not to be deceived Fo. 
1 ze eeneler in the Judgement we make of the Heat, by barely look] - 
' B dots not ex- , | : : 

= | "ah; difin- ing on the Thermometer ; becauſe the Weight of the Ain ten 
gap ail j%e_ being not always equal, it may be, that the Air will preigh ve 
; 3 ＋ more upon the Liquor contained in the Bottle F, at ſomq , 
1 Times than at others, and conſequently force it to rig wh. 
„ higher in the Tube FD, and may occaſion us to think} quo 
that it is colder than it was before: When perhaps i on 
=. Heat of the Air was neither greater nor leſs. | Nov 
. 47+ 42. This occaſioned the making another Sort of The Wa 
= ſeriprion of ' mometer not long ſince, which has but one Bottle of Glaf into 
mumeter. Only, and has a long ſlender Neck as is here repreſented ſom 
Tab. IV. At the Hole A is put in as much Spirits of Wine ges 

1 is. 2. will fil the Bottle quite full, and the Neck alſo as high I the 
=_  _ the Place marked B, and then putting the End A intoth the 
3 | Flame of a common Lamp ſuch as Workmen ule, ſtop ui from 
_ the Mouth there, and then the Thermometer is finiſhed I ter i. 
| Y 42, Fry 43. When the Hear of the Air increaſes, the Spirits M of tl 
2 ef i, Wine dilate and riſe above B, and fo force the Air iI ning 
= Air in this the Part of the Neck BA to condenſe. Which WForc: 
YZ FE. . eaſily do, becauſe when it was incloſed here, Ito ca 
== Fig. was very much dilated by the Flame which melted ti pri 
= _ *. Glaſs, in order to ſtop the Hole A. On the contra the I 
. | when the Weather grows cold, the Spirits of Wi 
E contract into a leſs compaſs, and deſcend below Ul 1 7: 
b Place marked B, and permit the Air to extend it ſelf by, 
A _— : 33 . . ing 
; yond its Limits. By this Thermometer therefore we Juee int 


=. | whether it be more or leſs hot, by the rifing e Sp. 
= - | tallisg of the Spirits of Wine; and we need not f. 
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the Inequality of the Weight of the Air, becauſe it 
cannot get in, to make any Alteration in our Obſerva- . 
. dd os >. nw” 
ore Ml 44+ Though the Fault in the foregoing Thermometer is 44-4 De- 
reral I remedied in this yet has this another 55 as ill Conſe- e 5 
than quence, viz. That becauſe the Spirits of Wine dilate 

and condenſe but very ſlowly, we cannot ſoon enough per- 
de. ceive the Alteration that is made in the Heat or Coldneſs of 5 
rt of the Air. And there is another Fault ſtill, (if it be not 
Ther- made larger than they uſually are) which is, that the Spi- 
2n ci rits of Wine, being not capable ofa very great Rarefaction, 
> this its Riſing and Falling in the Neck of the Bottle will not be 
pre-. of ſo great Length, as to diſtinguiſh the ſmall Changes 
a-: that happen in the Heat of the Air. But one Remedy 
reſſcsfl of this, is, as I faid, 1 ro make the Thermometer very large. 
ich u have one in which the Difference betwixt the greateſt 

ad leaſt Height of the Spirits of Wine is above three 
=eived Foot. . : 1 | | RR | 3 
look 45- After what has been ſaid concerning Heat, there 12 =_ 
ie Air remains nothing more to be explained, but that which 55 by heving 18 
pres we experience in Lime, when either Water is poured upon ae pour: 4 
tom] 1, or it is put into Water : And this may ſerve to explain W . 
ro ri why other hard Bodies grow hot as ſoon as certain Li- | 
> think quors enter into their Pores. In order to our Satiafacti- 
aps ton in this Matter, we need only conſider, that the Stone 

of which Lime is made, has ſo very ſmall Pores that the _ 
f Thr Water can ſcarce enter into them; but after it is put 
F Gl into the Kiln, the Fire which penerrates it, carries away 
ſome of the internal Particles, and by that Means enlar- 
ges the Pores ſo much, that afterwards the Particles of 
the Water can eaſily enter, being only ſurrounded by 


the 2 Matter of the firſt Element: Wherefore being freed 

ſtop ug from the Matter of the Second Element, when they en- 

niſhed ter into the Pores, they can eaſily acquire all the Force 

pirits of of the Firſt Element in which they ſwim ; fo that mo- 

» Air ii ving very quick, and being alſo | wag groſs, they have 

hich Force ſufficient to diſunite the Parts of the Lime, and MY 
to carry the ſmall Duſt of it along with them: And it _ 
k principally in the Agitation of this Duſt that the Heat of | 4 
the Lime conſiſts. „ 

1 To nabe the Thermometer) This | and quicker, and the Difference of | = 

Inconvenience may be remedied by | the Degrees of Heat may be more ea- | » 
ending the Neck of the Thermome- | fily obſerv'd. | { t 


* into a Spiral; for by that means | 2. Matter of the Firſt Element) see 
tte Spirits of Wine will riſe eaſier ! the Notes below on Art. 41838. 
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46. How a 46; There is no need of wetting Hay in order to have ¶ fe 
2% WOE it grow hot of it ſelf, it is ſufficient, F it be heaped up il NM 
YN hot, whilſt it is green; for every Spire of Grafs contains in IO lit 
* 55 it {elf enough of the Moiſture which it fucks out of fre 
the Earth, the Particles of which go and come out of © m. 
p one Spire into another, and ſwim at firſt in the Mat- a | 
ter of the Firſt and Second Element, where conſequent- > 
. ly my have only the Velocity of the Second Element. wi 
But afterwards when the Graſs grows dry, their Fibres the 
ſhrink, and their Pores grow ſo ſmall, that the earthy WW gu; 
N Juice which runs out of one into another, ſwims in the ¶ De 
5 Matter of the Firſt Element only, whoſe Velocity it I pat 
* then obeys, and ſo has a Force ſufficient to move Nc 
the groſſer Parts of the Hay, and to heat them by that WH So! 
Means. | , n e | 5 8 at 
47. Why Hay 47. I faid expreſſly, that the Hay muſt be heaped; ¶ wh 
| pron 4%, chat the Particles of the earthy Juice which come out tho 
1 ef one Spire of Graſs may enter into another with al La 
their Motion; becauſe if the Hay be ſcattered in the ted 
Meadow, the Juice which comes out of the Spires o on 
Grafs, is diſſipated in the Air; and does not enter again into tion 
others, to cauſe that Agitation which is neceſſary to pro- Par 
1 duce Heat. : 1 „ eee =) whe 
. 44858. Hw 48. As to the Heat which ariſes from the Mixture of one 
_— 338 two different Liquors, we need only imagine 1 that ther i 5. 
8 grow hot when, Particles are of ſuch a Figure, that they can more cloſe! we 
1 »#ise& tage - Unite when they are mixed together, than when they are Mo! 
. I. That their Particles) Since there] vine with diſtilled Vinegar or YM com 
* is no ſuch thing as this Fixſi Element, | rit of Vitriol; alſo Sal Armoniac and Fu. 
9 by all theſe Experiments, it appears, Corroſtve Sublimate reduced to! urt 
M that in Fermentations, the Particles | Powder ſeparately, and then mixed we 
he of Bodies, which almoſt reſt, are put | together; it diſtilled Vinegar be pou'-W the 
into new Motions by a very potent | ed upon them, they will be ver) ww a 
Principle (namely Attraction) which | cold during the Fermentation. (Set at 
acts npen them only when they ap- the Phileſoph. Tranſa@ions No. 274 thoſ 
proach one another; and cauſes them Allo Sal Armanige* mixed with 1 M 
to meet and claſh with great Vio-| double Quantity of Oil of Vieridl ot 
lence, and to grow hot with the Moti- will bubble up and ſwell very mud, of tl 
on. Newt. Opt. pag. 355- But | and yet the Liquor at the ſame n ſame 
' becauſe Heat does not conſiſt in eve- | feel very cold. See the Exper. H 
ry Motion, but in a peculiar Mo- | the Acad. del Cimento, p. 153. NA anc 
tion (and of- certain Particles per- further, from the Motion of ſow Laſt] 
j haps) ot the mall Particles of all Bo-] Salts which are naturally in all We of © 
F dies; it the Fermentation or E-] ter, it is, that Water it ſelf inci 
. bullition ariſes from the Mixture of | ſed in a Glaſs, and put into a large Air 
; ſuch Sort of Salrs as produce Cold. | Veſſel full of Water, if red-bul Hear 
FS (See the Notes on Art. 54 below) | Coals be chrown into the Water 1 the 9 
the Fermentation may not only be | this larger Veſſel, will firſt gro# 
_ attended with no Hear, but with a | cold (as appears by n the J 
Tenfible Cold. Thus Salt-petre mix- Thermometer to it) re it e in! 
ed with Spirit of Vitriol or 1 ceives the Heat communicated | 
it. 


the Water which ſurrounds 
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2 great many ſmall hard Bodies. 


whoſe Particles may be in ſome Agitation, but lefs than . 
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H . : 105. | 
ſeparate; and when they are fo mixed, they ſwim in the 8 
atter of the firſt Element only, at leaſt, during that 
little Time we ſee them ferment: Which is confirmed 
from hence, that after the Fermentation ceaſes, we find 
many Particles united together, and that they compoſe 


49. Having thus explained the Form of a hot Body, it #9; How . 
will be eaſy to determine that of a co Boay, which is W 3 
the direct contrary: For if we conſider, that Cold extin- Ce. 
guiſhes, or rather diminiſhes Heat, there will be no 
Doubt, but that thoſe are cola Bodies, which cauſe that 

rticular Motion in which Heat conſiſts to ceaſe: 

ow we know that this Property belongs to three 

Sorts of Bodies: Firſt, to ſuch as have their Particles 5 


at Reſt with reſpect to each other. Secondly, to ſuch 


thoſe of the hot Body to which they are applied ; and 
Laſtly, Such whoſe Particles may be ſufficiently agita- 
ted with a Motion proper to excite in us the Senſati- 
on of Heat, but is attended with a different Derermina- 
tion which changes and ſtops the Motion which the 


Parts of our Body are in, and therefore cool it. The - - *' 3 
whole Difficulty therefore is, whether Cold conſiſts in „ 
one of theſe Modes only, or in each of the Three. bh 

50. Now ſince there are Three Sorts of cold Bodies, ,59 T 1 


we may affirm, that Cola conſiſts in each of theſe three 2 n A 
Modes. For, Firſt, The Co/d which is common to all cν Bedi, _ © 
hard Bodies, cannot conſiſt in any Thing but what is e 
common to them all, viz. in the Reſt of their Particles: 
Further, the Cold which we feel in Summer-time, when 
we go into the Water, eſpecially when we are up to 14.54 
the Middle, ariſes from hence, that the Particles of the 1 
Water having leſs Motion, than our Bodies have in all 1 
thoſe Parts which are near the Heart, they receive ſone 
Motion from us, and at the ſame time we loſe it. And 
of this we have a very convincing Proof, becauſe the 
fame Water feels many times warm when we dip our 
Hands into it, becauſe they are not ſo hot as our Breaſt. 
Laſtly, It is evident, that the Breath which comes out 
of our Mouths, when we contract our Lips, or the pos 
Air which we put into Motion with a Fan, in the 

Heat of Summer, ought to cool us; if we conſider that 


K. 


the direct Motion of them diminiſhes or alters 4 little Ty "2 
the Determination and Agitation of that Motion which : 1 


8 in the Part of the Body where we feel it cool. 
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n. . 1 For a Confirmation of this, we may obſerve, that . 
__ Id Bodies cannot make any Alteration in the Motion of has 
|  evother, hot Bodies, without as much altering that Mode in which 

warms it ſelf. their own Coldnels conſiſts ; that is, 2 cold Body cannot cool die: 

227 another, without growing warm it ſelf, and ſo we find by I wü 
=_ Experience. JFC 
=_ 52. U +52, We may obſerve further, that the more Particles 0“ 
= Bodies a cold Body has at Reſt, the more thoſe of a hot Body 


., ro which they are applied, ought to loſe of their Moti. i © 
= on, in order to communicate ſome of their Heat to the eſt. 
_ Ru other. Thus Marble having more Particles at reſt than {on 
1 WMood which has more Pores, and is full of a Liquid r l 
= Matter which is in continual Motion, ought to feel cold- % 
3. Whythe 53. This alſo may ſerve to explain to us, why the A i © © 
eh which is near Marble, or other Bodies, tubich have very and 
_ colder than in ſmall Pores, ought not to be quite ſo warm, or ought to be = 


. ochor Plates. 4 Vittle cooler, than that which is in Places where ſuch Bodies 
1 are not. For the groſſer Parts of the Firſt and Second E. | bare 
lement, which cannot enter into the ſmall Pores of theſe Wa 
Bodies, muſt neceſſarily be reflected back from them; Sec 
and for the moſt part there is only the moſt ſubtil Mat- I in f 
ter about them, which is ready to enter into them, or Part 
which cannot but come out of them; and conſequently 
this is not able to agitate the groſs Particles of the Bod 
1 which are proper to raiſe in us the Senſation of ct 
F. Prly 54. When I fay that Bodies which have more Parti- Les 
. — cles at reſt, ought to feel colder than others which have Bod 
Arn. fewer, I ſuppoſe that the Particles of each of theſe Bo- n 
3 dies are equally ſuſceptible of Motion; for if we ſup- uon 
1 poſe that the Particles of a Body are very eaſily to be 
be” dee Motion, and to loſe their Reſt; this Body, rough Fob þ 

very porous, ought much rather to receive within it ſelf kept 
the Agitation of a hot Body, and by that means cool it, Reſt 
than another Body which has fewer Pores and more Parts 
at reſt, but ſuch as are not ſo eaſie to be moved. And 115 


* hence it is, that when we touch Sow, which is very 
* | rare, it cools us much more than when we touch Mar- 97 
ble, whoſe Particles are much leſs capable of being put I; 
| into Motion. 7 e Eo eters by ſe 
| TY TAs, 757 The which 
per tec 


1, It is much more probable duces real Effects, ſuch gs. Free: ir ts 
wat Cold (which is not merely | zing, Breaking in Pieces, Pate: Per, 
' comparatipe, as that of ly Hard | Gion, &c.) ig owing to lome 


Liqui I is ; - 1 T Sali. 
gf Fiquig Bodies is; but pro: n of Mitre and oth which 
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kept in the fame Situation, and Cold cauſes them to be at „. 


jos now deſcribed, if you call to mind what was e gp. 


before ſaid concerning the Form of moiſt or liquid Bo- -_- 
dies; it will be eaſy to underſtand how Heat and Cold, - 
which are direct contrary Qualities, may yet, though. b! _ 
uite different and oppoſite Ways, produce one and tþ2- A» 
ame Effect, viz. Drying or Hardning : As we experience in 3 

this, that the ſame Things, as Clay, for Inſtance, are made 
as dry by the Cold in the Winter, as they are by the great - 
eſt Heat in the Summer: In order to underſtand the Rea- 
fon hereof, we need only conſider, that the Parts of moiſt 
or liquid Bodies, ſuchas Water, loſe all their Motion when 
ic is very cold ; wherefore ſince ſuch Bodies by this 
Means acquire the Form of hard or dry Bodies, it is not 
ar all ſurprizing, that Clay which is compoſed of Water 
and Earth, ſhould grow. bard and dry, when the: Wea- 
ther is very cold; ſeeing the Water alone, to which all 
the Softneſs of the Clay is owing, freezes and grows 


hard. On the contrary, Heat cauſing the Parts of the 8 AJ 
Water, by whoſe Means the Matter of the Firſt and A 
Second Element kept the terreſtrial; Parts of the Clay  _, 1 


in ſome ſort of Motion, to evaporate; theſe terreſtrial 
Particles, by their own r will be at reſt with reſpect 
_ each other, and by that Means compoſe a dry or hard 
n+ Hence we may alſo fee the Reaſon of a Maxim * 
founded upon a Multitude of Experiments, viz. That 3 
Heat and Moiſture are P rinciples of Corruption. For A Principles We  - 
Body is corrupted when there is a very remarkable Change Cin. a 
in it, which doubtleſs may be effected by ſuch a Mos = 
_ as this. Now theſe two Qualities conſiſt in this | | 5 
otion. 5 . 2 7 
57. On the contrary, by Reſt, the Parts of Bodies are 9 | 


Reſt ; wherefore we may lay this down for a Maxim, That 
Cold hinders Corraption. | | 5 a 
58. However we mult not affirm this to be a general, 58. 774 4 
Maxim. For if a Body has Pores large enough to contain rms | 
a good deal of Liquor, and theſe: Pores be filled with Stones, 

Water; becauſe Water cannot freeze without A 


it ſelf, it may ſo happen, that in freezing it may b 


| U ADS 
ny other Yolatile Alkalizate Salts, 
make the Water with which they 
are mixed very cold. See above on 


which are of certain Figures pro- 
per to excite that Senſation, and 
t produce thoſe Effects. And hence 


it is, that Sal Armoniac or Salt- | Art. 48. 
Terre, or -Salt of Urine, and ma- 
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| 60,PVhy cold 


fis, 


_ © the Body, which contains it, in Pieces. And thus we fee 
that ſoft Stones, which are expoſed to the Froſt, crumble 
and are reduced almoſt to Powder, before the Water which 

they have ſucked in, can get out. 
59. Why 59. This perhaps is the Reaſon of what is ſaid by ſome 
Froſt is hurt of the Antients, That a hard and penetrating Fro has a 
Power of Burning. However, it very often happens, that 
we aſcribe that Effect to Froſt, of which it is only a 
very diſtant Cauſe, and which is immediately produ- 
ced by Heat. For Example, when we ſay, that Froſt 
_ eorrupts Fruits and the Buds of Plants, we-ought rather 
to fay 1 that the Heat corrupts them whilſt the Froſt is 
Aiſſolving, becauſe it cannot get into the Pores of the 
„frozen Fruits, nor make the internal Parts ſo ſoft as 
they were before they were frozen, without having firſt 
intirely deſtroyed the Connexion and Order of the other 
Parts, nor conſequently without having altered the whole 

Compoſition of the Parts. J a 

60. For Proof of this we may abſerve, that it is the ex- 


does not hurt treme Parts of the Plants, which always contain in them 
ſapre Parts of more Moiſture than the other Parts, that are almoſt the 
the lane. only ones corrupted: by the Cold, and alſo that the Cold 
does not hurt them till after they are budded; for before 

they bud, the Cold does not hurt them; for which we 

can give 2 no other Reaſon but this, that Plants before 

they put forth their Buds, are not ſo full of watry Juices, 

and their Pores are large enough to ſuffer the ſubtil Mat- 

ter, to put thoſe Parts which may have loſt their Mo- 
tion into Motion again, without neceſlarily deſtroying the 
Connexion of thoſe it firſt acts upon, and which are 
more external, before it comes to apply it ſelf to the o- 
ther which are more internal. „ 
561. For a Copfirmation of the Truth of the foregoing 
Art. we may add, that in Northern Countries, where the 
Cold is ſo great, that a Man cannot go into the Air with- 
out running the hazard of having the extreme Parts of 
his Body frozen # | their Noſes or Fingers be frozen, they 
ab not boſe them, if they keep from the Fire, aud rub them 


with handful of S70W, 


"of" 


mation 


1. That the Heat corrup ts them) | Clexc in bis Phyſicks, Book V. Cha, 

owever for the moſt part, the Par- xiii. Sec. 65. Though this Defect 
ticles of che Juice being dilated and | does not a pear till the following 
nade ſtiff by the Cold, break in | Heat ſhows it. 5 | 

teces; and ſpoil the tender Parts | 2. No other Reaſon) See the Notes 
Fiche Buds, as is obſerved by Mr, Le | on the foregoing Aft... 


4* 


: 3 £24 
f * 
Vo 
. I ; j 4 4 — - 2 * 


Lr SYsTEM Part L. 


a * . "IM * 11 Te 255 * - 
* * : * * 3+ 4 On FR * Av. re ee * py * FF N 9 
2 25 hes" ahh ds ns PING RY ax 2 its Rue h F WET n yo, ORF. AY . e 1 " o 
3 I ' A . “ F 1 f 
N * A. Le hn I CE ( att RF Ab EY 3 n "Ret Þ Go 0 * 1 
C . N A 4 ' 
* 299 tp rs . r * aner ss 
x Pp * * <> 0 - , ** A * 
; 8 1 Bn 5 28 1 ? * 


" 723 5 L 
* A 5 n 2 r " * i a 18 * * gat „ . 1 8 ; ' SSIS 
rn s i; EN El R 9 A * RW * 4 * "OR * 
o . +7 CON ISS Toe: EP ITO IR OSD OY oF I 9 gfe! . y n e 9 . WOE 8 9 5 
* TT IP: TOTES ont pon ] ]²¹v: L Op ARTE Ss r * 8 1 bono. deed tt LO SS a En. Es "RY o 
TVT DO 5 D NMENCE Forge»; TS I r . Li LEE tot ng Bot id LY ia OY 
% * * : * . z 8 - 5 3% 1 „ 0 ; 8 . 2 
5 . 5 g : & W 5 | « #4 
; 4 ; 4 
4 a 5 & 
ag 4 f 0 * ” a % * „ - 8 1 
ee 7" . , 2 7 3 * 5 
| 2 0 4 x 1 N 5 8 N 1 5 5 ke J 
4 N x A 8 7 2 > N 5 J : 
K * 9 VIE" 'Y ; 9 5 , : 2 : HOP” 8 8 7 
5 + - wt . 


62. Having thus explained the Four principal Qualities 52+ Thar che 
ple chat come — the Senſe of Feeling, vix. Hardneſs, — of 
ich Liquidneſs, Heat, and Cold; there is no Difficulty in any and Smoeck- 
other which may come under the ſame Senſe, ſuch as Da - 
me Rough and Pohſbed. For all theſe Qualities do ſo clearly, . 

a 8 follow from the Diſpoſition of the Parts of Matter only, 
hit that there is no need of any Explication of them ;, Wien a 
a fl fore I ſhall paſs on to enquire into the Nature of Taſtes. | 


EC ͤ 
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"ole THE Word Taſte is uſed in Two Senſes. ' For Firſt, r. u A 
: it ſignifies that Senſation which we commonly have 7 pA _ "_y 
ex- ¶ when we drink or eat. Secondly, we underſtand by this "_ 
em Wl Word ſomethingggſ know not what, in the Meat and 
the Drink in which the Power of raiſing this Senſation of Taſte " 
ol in us} Sanfiſt̃t. , e e 94 £ 
fore M 2. Though Tafte in the former Senſe of the Word, 2. That alt 
|; we cannot be exactly deſcribed, nor particularly known but 7 * 
fore I by Experience, yet we may make this. Obſervation, that ſame Taſte is 
ices, al Men have not the ſame Taſte when they eat the large: % ſame 
Mat- Meat: as appears from hence, that ſome Men can eat 
Mo- vith Pleaſure thoſe Things which others have an Aver- 
the W fion to: Whence we may conclude, that it is the ſame 
are with Taſting as with Feeling : For if we touch in the ſame. 
e o- Part, two Perſons, the one in perfect Health, the other 

ut recovered of a Diſtemper, they will be very diff 
going rently affected, vix. the one with an agreeable Tickling, 
2 the Wand che other gyith- an intolerable Pain; in like manner 
vith- the ſame Meat may cauſe different Senſations in different 


eon 97s : i | So 
3. As to Taſte in the other Senſe of the Word, which 3. Ariflode's 
ve are principally to infiſt upon, Ariſtorle's Opinion is, nin cor 
That it is @ Quality or Property of a moiſt Body ariſing Tapes 
om an earthy Dryneſs, and a Heat on being freſh boiled. 
This Definition contains Three Things, every one of which 
nve ſome Reſemblance of Truth. And firſt, I think 
Ariſtotle had Reaſon to ſay, that Taſte is a Property of a 
moiſt or liquid Body, becauſe thoſe that are perfectly dry 
Nor hard, have no Taſte till they are mixed with our 
* Wepittle. Further, if we conſider that Water has ſcarce a- 
. | 9 ny 
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ny Taſte, and Air none at all, though they be both moiſt 

Bodies, we muſt confeſs, that he had Reaſon to add 
ſomething more groſs, and of an earthy Nature. | Laſt. p 
pp, he ought to bring in Heat, becauſe we find by Ex- ; 
perience, that in many Fruits it cauſes certain Taſtes Ml ® 
4 which we did not perceive in them before they were 
Feu, 4. The Followers of Ariſtotl will readily agree to that, fil 
3 laines Explication which J have given of his Definition of Taſte; 1 


. rate in but it muſt be owned, that though he has ſaid nothing I I. 
4 bur what is true, yer has he given us no Information & f f 
. | all; becauſe he has not explained what that Affection or Pic 
1 pr N of Body is which caufes Taſte, nor wherein it I , 
2Y fee 7 | 5. Some have attempted to ſupply this Defect, by ſay- Ne 

8 ' Commenta- ing, that it is a Quality very like that Senſation which it far 


tors aber A- raiſes in us; but they are not at all aware what Inconye- [; 
nftolle-  nience this brings us into: For beſides that this gives to ; 


 -” inanimate Bodies a Mode of Exiſtence, which does by no * 


Means belong to them; it would — this Opinion, IM oe 
* : that two Men could never have different Taſtes of the he 
= © - fame Meat or of the ſame Drink, contrary to what we Ii Tat 


e +7 + have before proved. | n and 
3 6. Tha: Toffe 6. On the contrary, ſince we are already aſſured, that 7 
{ | Liar Ei. When the fame Meat cauſes different Senſations in two Bod 


gere u different Perſons, one of them muſt neceſſarily have a I got 
„ _ Senſation different from that in the Thing which raiſes Wl Con 

" Body which the Senſation, we have Reaſon to think the {ame of the 
ve tale. other likewiſe. It is probable therefore, that he Faculty 
of Taſting in us, is very like the Faculty of feeling Pain; 

that is to ſay, in order to bring this Power into Act, no- 

] thing more is required on the Part of thoſe Bodies which 
1 cauſe Taſte, but that they move * the ſmall Fibres of the 
=” Nerves of the Tongue in ſuch a mannet as they ought 
to be moved, and as Nature has appointed, in order to 

the Perception of Taſte ; the ſame as in order to feel 
„Pain, nothing more is requiſite but to;move in a certain 
+ ah manner the Nerves which are the Inſtruments of Feeling: 
And becauſe nothing can move another, unleſs it be in 

Motion it ſelf, and nothing can be applied to the Nerves 

WW | of the Tongue, ſo as to have any Effect upon them, un- 
|, | les it be of a certain Bigneſs, and of a certain Figure: 


4 1. The ſmall Fibres) Concerning | Part II. Chap. iv. and the fans 
4 5 the Organ of Taſte, and irs Deſcrip. | Leweahook's Ep“. 
1 tion, 8e Regir's Phyſ, Book VIII. I 
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Chap: 24. of NATURAL PHilosSOPAY, 

[therefore think, that the Form of a Body which cauſes 
Taſte, conſiſts in the 1 Bigneſs, Figure and Motion of its 
Particles, and that from the Difference which there 
may be in theſe Three Things, there may ariſe different 
R oo 9 


7 


7. And this is confirmed by a Truth, which follows . fam « 


from what I have ſuppoſed, namely, that if the Particles 2 
of a Body be ſo fab, that they will ſcarcely or not at 0 
al move the Organ of Taſte, that Body will haye no 
Taſte. And thus we find by Experience, that Water has 
ſcarce any Taſte, and Air none at all. 7 V 
8. We may alſo give a particular Reaſon why Air has 8. 4 pert. 
no Taſte, viz. becauſe it ſwims upon our Spittle without who 2 
mixing with it, ſo as to make any Impreſſion upon the no Taſte. 
Nerves of the Tongue; by which we may alſo under- 3 
tand why fat Liquors have not fo ſharp a Taſte as thin 
Liquors have. 3 . 1 
9. Further, if a Body be of ſuch a Nature, as that none g. Wiy hard 


23 
— 


of thoſe Parts are ſeparated from it, which are capable 2% Jo 2 «> 


of penetrating the Pores of the Tongue, in order to move pave noTufte. 

the Fibres of the Nerves, that Body ought to have no 

Taſte. And fo we find, in moſt Metals, and alfo in Glaſs a 

md Flink. Stones.” 88 EE. 
10. Nor are we to think that there is any Thing in ell 10 How Me. 

Bodies, that cauſes them to have no Taſte, but only, the % . 

not being divided ; for the Salts which belong to the Fri Taſte. 

Compoſition of Glaſs, taſted very ſtrongly before they were 1 

concreted; and Metals which are reduced to a very 

fine Powder by the Chymiſts, are of ſo ſtrong a Taſte as 

not to be born. „ RN 
11. Since Heat always increaſes the Motion of a Body; A, 

ind ſince it is alſo very certain, that the more a Body 5, — 

i in Motion, the more capable it is of moving others er T fe than 

to which it is applied; it follows, that when Meat is png 1525 

bot, it muſt Ses have a ſtronger Taſte, than when  * 

it is cold; as every Day's Experience ſhows us. -” 
12. Tt is alfo very eaſy to ſee, that the Heat, in ma- 12. ww 

king Meat ready, cauſes the Particles to ſtrike one againſt Ars 0 

wother, ſo that the Corners of many of them mult be 275 hh. 

7 8 f erent 

1. The Bieneſs, Fi Motion) i of. . Tafie from 

ge comin, wr ac lhe fel Jy, er any her Parts, bo ho 24 gf 

cles, but the Salts mixed with the | Cauſe of Taſtes, it comes to the OO 

Particles of all Bodies, are the Cauſes | ſame Thing; for we muſt neceſſaril 

o all Taſtes; which is handled at | at laſt have recourſe to the Bign 

ne by Mr. Le Clerc in his Phyſ.| Motion and Figure of thoſe Parti- 

ot V. Chap. xit. And indeed this | cles. See the Notes on Art. 38, 

#2 very probable Opinion; but 


11. Why 
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om broken off, and they by this Means divided into ſmaller 
1 5 Particles than they were before, and alſo of a different 
Figure; and this is the Reaſon, why Meat, when it is 
* made ready, has a different Taſte from what it had when 
1 13. Pr: 13. As to the Difference that there is in Taſtes; ſince 
. 1 5 we have made them to conſiſt chiefly in the Difference 
eu of the Figures of the Bodies fo taſting; of which Fi- 
dien gures there may be infinite Variety; this agrees with 
= N Experience, which diſcovers to us new Taſtes every 
24-4 f. 4 4. This being ſo, I cannot approve of their Opinion, 
5 ark of thoſe who contend for two extreme Taſtes, from a Compoſi- 
| 1 tion of which they imagine all others to ariſe. Belides, 
Tofes ariſe that it would follow from thence, that all Taſtes would 
mou tas differ only in degree; which is contrary to Experience, 
© Exeremes. Which ſhows us, that there is a greater Difference 
mean 15. I do not fay that there can be no Inſtances given of 
:- Tong bt ſach extreme Taſtes, which. raiſe- in us the moſt diffe- 
= Fuſed to N rent Senſations ; but if any ſuch are to be allowed, I 
2. {ſhould rather opppoſe a /barp or acid Taſte, to a bitter 
| Taaſte, and not a Sweet to a Bitter, as is commonly done; 
becauſe we do not find that a ſharp Taſte ariſes from the 
Mixture of Sweet and Bitter; but on the contrary, Sweet 
ſeems rather to ariſe from the Mixture of the other Two, 
as we experience in Fruits, the Sweerneſs of which ſeems 
—_— to be a Medium, betwixt an Acid and a Bitter. 

3 16. What 16. To attempt to treat of every particular Taſte, 
1 can would be to undertake a Thing impoſſible, and there are 
"= many Things wanting in order to ſpeak with Certainty of the 
5 principal and moſt common ones. However amongſt theſe, 
. | . ſome ſeem more eaſy to be underſtood than others, ſuch 
== oo nas Acid or Soure like Citron-Fuice. For as this Taſte pricks 

1 | the Tongue, we may from thence conclude,” that Bodi 
which affect us in that manner, confiſt of a grear Num- 


ber of /ong and ſtiff Particles, which in ſome meaſure reſem- 


ble ſmall Needles. 
its before that this ſoure Taſte is common to all - Fruits before they 
"6g are ripe; for this is a Sign that Soureneſi conſiſts in ſome- 
thing which is common to them all; but we cannot con- 


IJ ceive any Thing elſe common to them all, but this 
3 Diſpoſition of their Parts, for they are all compoſed of 
. the Juice of the Earth, which ſtops in the long ſtreigbt 
7: Pores of the Stock and Branches which bear the F rhe 
1 : | | = + OR IS Bae An; 1 1 { 
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Z. Why ft 17. This will ſeem the more probable, if we conſider, 
Pr 
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Chap. 24. of NATURAL PRIIOoSO RT. 


18. That we may underſtand ſomething of other Taſtes, 18. What the 9 
we may conſider the Progreſs of Fruits till they come _ Log ” 
to Maturity; for if we can but once know what Figure Fraits x 
the Particles are of, when we experience a certain Taſte, . 
5 it will be eaſy to conclude, that this Taſte conſiſts in ie 
ce this Sort of Figure. Firſt then, ſince all Fruits are ripen- „ 
ce ed by the Heat of the Earth and Air: (whether this Heat | _ 
Fi- be cauſed by the Rays of the Sun, as commonly happens _ i 
ich WU in Fruits that grow in Gardens, or whether it be produ- 
ery ced by Fires kindled under or upon the Earth, as when Es 2 
Fruits are made to grow in Houſes, in the midſt of Win > 
on, il ter; ) we cannot help thinking, that a great many Parti- g | 
oli. cles of theſe Fruits are put into ſo great Motion, as to 
des, ſtrike againſt each other in different Manners, ſo that fome 


uld of the longeſt of them are broken into ſhort ones, others 
ice, WW have their Points only beaten off, and others are made » 


nce i entirely round. And then it is, that the Fruits have a 5 = 
ſueet acid Taſte. Whence it is reaſonable to conelude, _ 

nf that the ſweer acid Taſte of Fruits conſiſts in this, that ſome © 

ffe- Wl of their Particles are long and ſtiff, and prick the Tongue, 

„ I Wi the ſame time that a great many other of them are oſs  ' 

iter I Penerrating, and ſo ſlip over the Fibres of the Nerves, | | „ 

"ne; ¶ withour producing any thing more than a kind of Tickling. g. 

the 19. We may obſerve further, that the riper Fruits 19. How they "= 

wert grow, the more their Particles are broken, blunted and 52 * 

wo, made ſmall ; wherefore ſince the Fruits are then ſweez- ; 

ems e, we ought to conclude, that the great Sweezneſs of Ng 
Fruits ariſes from hence, that they have a far greater un- 

aſte, ber of thoſe Particles which can only tickle, than of thoſe 

> are which prick. | | 

frhe 20. But if Fruit continues ripening too long ; there is Hes Re 

heſe, no doubt, but that all its Particles will be ſo bruiſed, that — * ; | 

ſuch I none of them will be able to prick the Tongue agreeably, 

ricks but they will only tickle it in a diſagreeable manner: 

odies ¶ Now Fruits when they are too ripe, become bitter ; whence 

it is reaſonable to preſuͤme, that Birterneſs conſiſts in 


eſen- it, that all the Particles are ſo broken, blunted, and made g 
Ill to that Degree, that there remains no long and ſtiff ones 4 
ſider, ¶ anongſt them. 5 1 Es we 4 
they . 21. And this is confirmed from hence, that in thoſe , 2 rt Way * 
ome- ¶ Things which are made ready by Art, the Parts of them „ : 
con- which are burnt, and whoſe Particles are beaten one ; no made ready, -  - 
; this mother, and have their Corners broken off, are always ne i. 
ed of Nbrrer, as we experience in Cruſts of Bread, and in Roaſt- 4 
eight near when laid too near the Fire. ? | 2 
That 4 15 : | "= #22- The 1 
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. 22. The Nature of ' Soure, Sweet and Bitter being pe 
thus explained, we ſhall no longer be ſurprized, that ſwect I T 
V 
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1 
py 
- % : : 


x5," 
- 
"Mi 
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| wert Things 
. re ſol. 


2 ved into two Things, ſuch as Wine, ſuppoſe, may be reſolved into 

bw orber, ee two other, the one of which is ſourè, or acid, the other 
= _ Atte. bitter; for that which makes any Thing ſweet, (with MW an 
3 3 ſuch a Sweetneſs as is agreeable to the Taſte) is compo- ge 
_—* ſed of two Sorts of Particles, in the oze of which Aczaneſs WM (at 


Conſiſts, and in the other, Bitterneſs. Ot Rs 
23, ile. 23. Neither ſhall we any longer be ſurprized, that I ge 
e O, nge-Peal, Treacle, and many purging Medicines have a MW By 


1 Fox heatin 7 and l 5 , . . 2 . 
acid Things heating Quality, and that acid 8, ſuch as the Juice of M ca 


. Orange and Verjuice, are commonly cooling; ſince we are I ply 
=_—_ © aſſured, that Heat conſiſts in ſuch a Sort of Motion, à inc 
1 the ſubtil, round and blunt Particles of litter Things are tio 
1 capable of exciting and continuing; and that on the con- ric: 


| | trary» the- long Particles, of which acid Things are com- 
2 5 poſed, being ſomething of the Nature of Water, are more the 
Proper to hinder Motion, that is, to quench Fire, than MW och 


"op to kindle it; wherefore they ought to be reckoned + gen 
_ mongſt cold Things. | , MW thn 
© 24. w a 24. Neither is it inconſiſtent with what has been ſaid, MW ma 


3 Weiter 27 that we ſometimes find our ſelves cooler than we were raiſ 
m before, upon eating bitter Things; for there are ſome of peri 


N them ſo eaſy to be corrupted, that they can produce but 2 

4 a very ſmall Heat, ſuch as is ſcarce to be perceived; ¶ Fru 

but yet this Heat may be enough to cauſe ſuch an Agi-WM Gr, 

tation in the Particles of our Blood, as to carry off ſome blur 

noxious Matter which made it move too quick before. 2 © 

and by this Means it will be put into a more quiet State; Sent 

and thus we may feel the Heat abated, and our ſelves coo-W Cr 

Gow er than we werg-þefore. 8 30 

3 25. Thatthe 25. I ſhall not inſiſt any long r upon the Explication Not 
3 5 e of of particular "Taſtes. It wo be ver _ tedious to 80% gache 
F * through them all, and require a great Number of ver Fart 


» Teration of exact Experiments, which I have not made, nor perhapylW Wh 

' #e Ne ever ſhall. But to confirm mybwn Opinion as much as 1 ticles 

| of the Body can, that their Difference conſiſts in the different Figu it fol. 
which we of the Particles of the Body which we taſte ; I will ex youl 
e. mine one particularly, and make it appear, chat as oftet Expe 
$ 8 as our Reaſon ſhews us, that there is any Alteration in th Win, 
Figure of the Particles, Experience ſhews us alſo that them Peop 

26. An In- is ſome Alteration in the Taſte. 3 
e % 26. Let us take Wine for an Example, and conſider i Ane c 
that the f c from the very Beginning, till it N into ſomeſſſ they 
of the Vive thing that is not at all like Wine. I obſerve in the fi rig; 


bave any 


Taſtes 


ought ut to place, that the Moiſtur E of the becauſe it 1s 
1 r | Earth, 5 of 


riſe the Senſation of a very ſharp Taſte, ſuch as we ex- 
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n 3 


poſed of the toſt minute Particles of it, has fcarce an,; 


Taſte, and though in the Pores of the Wood of be 
Vine it grows in grofſer Particles, and ſuch as are able to 


move the Nerves of the Tongue; yet becauſe it ſticks 2 
among the Parts of the Wood, and is not eaſily diſinga- | 2 
ged from it; therefore it excites but a very ſmall Sen- Þ 


lation in thoſe who chew the Wood. . 
27. Further, ſince the Particles of the Juice which 27. That 4 

get into the Air and diſtill through the Stalk of the Sr, 7 

Bunch, in order to form the Gra I ou together, and ic i fn, 

cannot eaſily be ſepatated; it follo that they can ap- Jm b 

ply themſelves to the Superficies of the Tongue only, dat 74g. 

ind conſequently that they can raiſe but a ſmall Senſa- | 

tion ſcarce to be perceived. And ſo we find by Expe- 

rience-- ,- EOS oe SN is 
28. But ſome time after, when the Particles, of which 28.-7Vhexce * 

the ſmall Grapes are compoſed, are ſeparated from: each 5 Lou 

other, either by the Heat of the Air which agitates them f ͤè _-þ 

gently, or by the Acceſſion of more ſimilar Particles which ©» Hen 3 

thruſt themſelves in to increaſe the Bulk of them; it is 

manifeſt, that they ought then to act ſeparately, and to 


perience in Verjuice. | ( | 4 

29. And the Heat of the Air, which increaſes as the 29. How * 
Fruit ripens, continuing to move the Particles of the 3 I 
Grapes, it is evident, that they muſt be more and more 
blunted thereby, and ſome of them made ſo very ſmall, 


3 only to tickle the Tongue agreeably, and to excite that 
on of Sweetneſs which we feel in chewing the ripe 

rapes. | 5 8 N 

30. We ſee alſo, and it is an Obſervation worth taking zo. hence _— 
Notice, of, that if it be wet Weather about the Time of %, roy furs - 
gathering the Grapes, the Water which ſinks into the it rd j --. 


Earth, will afford roo much Nouriſhment to the Grapes : wg the Via: 
Wherefore as there are too great a Number of long Par- 
ticles, Which there is not time for breaking or blunting, 
it follows, that the Grapes will not be ſo ſweet as they 
would otherwiſe have been. And this is often found by 
Experience: For if ft rains a little before the Vintage, the 
Wine is ſharper, or, as they call ir, harſher. This the 
People of Languedoc ſeem to be aware of, who are at the 
Trouble, a little before the Seaſon of gathering the muſca- 
dine Grapes, to twiſt the Stalks of all the Bunches, that ſo 
they may ripen, and not receive any more new Nou- 


- 


31. For 


bre, Rea- 
: why new 
Mine is 
cet. 


TR 8 


others which have had ſufficient time to be btoken and 


5 


32. Why 


Wine £r0ws 
5 2 / 577 
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ticles which tickle the Tongue, and more of thoſe which 
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| F farther Co nati f what I have ſai fl 
31. For a further Confirmation of what I have ſaid, 
y 7 ; , . 


88 obſerving, that if we taſte of the Juice of the 
C S j ter they are preſſed, there ought to be v 

little 1 Dilretes Fa the Tone thi rapes han. 
and it ought allo to continue its Sweetneſs for ſome time 
after it is put into the Veſſel, - provided the Veſſel be well 
ſtopped. For though, while ic is working, many of the 
long Particles which are intangled in one another, have 
an Opportunity of getting clear, and ſo are capable of 
pricking ; yet hoggger they cannot cauſe any ſharp Sen- 
ſation, becauſe OG act in Company with a great many 


made ſmall, having been preſerved in the Veſſel care. 
fully ſtopped up : And this agrees very well. with the 
ſweet Taſte which we find in New Wine before it is 
7 32. If while the Wine is working in the Preſs or eo 
Vat, and while ic continued to work in the Veſſel, the mi 
moſt ſubtil Particles, which have moſt Motion, and which 
by reaſon of their Smallneſs were leſs ingaged with the I ef 
other, be permitted to fly away, and evaporate into the ¶ fro 
Air through the Bung-hole, which is left open for that 
Purpoſe, there muſt neceſſarily remain fewer of thoſe Par- Cert 


prick it. And this is the Reaſon why we ought then to Hol 


find the Taſte ſharper, that is, ſuch as we experience in Clo 
Wine not quite fit to drink. | | 


3- How it 33. After this, we may conſider the Wine in two Con - Wa 


es this 


Sharpneſs. 


. How i 
och 1 5 continually, if the Wood of the Veſſel did not change tbe 


ditions : Firſt, let us ſuppoſe it ſtopped up in the Veſſel Afte 
ſo cloſe, that it has not the leaſt Communication with the Vic 
external Air; in which Caſe ſotne of its Particles will be ¶ abo! 
broken and blunted, and a great many of thoſe which re- 
main whole, will loſe their Stiffneſs, and become plyable, {94 \ 
by rubbing againſt one another, and bending in that ſtrait I der, 


Place in which they are incloſed; and by this Means they JO Prett 
will be leſs capable of ſhaking the Nerves of the Tongue: WS 

Wherefore the Wine will no longer taſte Sharp, but at- befor 
rain that Sweetneſs which we experience in it when it i; ¶ Liqu 


JJ%%%/ͤ A e ä 
34. And without doubt the Sweetneſs would increaſe 


Liquor a little, and permit the more ſubtil Parts of it to 
evaporate through its Pores. For a Proof of which, we 
may remember, that Wine kept many Years in earthen 

Bottles, well ſtopped, and put into Sand in the Bottom 5 

1 | = 
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Honey. vant; 


45 to be a little diminiſhed, but there is no Neceſſity that 
they ſhould . become limber and pliable: For thoſe. of 
them that are moſt limber, are at liberty to evaporate 
through the Hole of the Veſſel, and thoſe which. remain 
have the more room to move in without being forced 


to bend themſelves. So that all the Alteration that will +» A. 


happen to the long Particles which remain, is, that they 
ll become more ſharp, and the Wine will be convert- 


ed into a Liquor which will prick the Tongue more ſharp- 
y that is, it. will be turned into Yavegar. © 


* 


N 


36. If the Particles ſtill continue to be thus moved for 36. tow i. 
a conſiderable time, they will at laſt be ſo worn, and bes "247 ebe 
come ſo very ſlender, as to be extremely pliable, inſo- . 0 
much, that they will have no Power at all to move the mo b s - tf 
Nerves of the Tongue; and then the Liquor compoſed 7%* , a7 


of them can have no Taſte, and be very little different 
from Water; as we find by Experience. 11 


37. For a final Confirmation of What I have faid con- 37. A 7e. 
99 Taſtes, I will relate an Experiment which { made webt E- 


my ſelf; I took a. Pewter Pot, and having made a 
Hole in the Bottom of it, I ſtopped it with a Piece of 
Goth, and then filled it about half full of very fine 
Sand, ſo well waſhed. as not in the leaſt. to tincture the 
Water which drain d through, and afterwards well dried: 
After this, T put in a Quart of full-bodied Red-Wine, 
which diſtilling through the Hole below, there came out 
about a Pint of clear Liquor like Water, which had no 
Taſte: Then perceiving that the Drops began to be tin- 
ped with Red, I took away the Veſſel which I had ſet un- 
der, and put another in its Room, into which there ran 
pretty near the other Pint; and this laſt was much leſs 
red, and had a much fainter. Taſte than the Wine it ſelf 
before it paſſed through the Sand. Laſtly, mixing this 
Liquor with the other, which was very clear, the Reſult 
ol a Liquor of a very faint Colour, and ſcarce any 
3 Obs ee e e e 


| Chapter. 
the Wine by paſſing through it but this, that the Parti- ws 
des of the Wine being forced to go through very nur- 

ww winding Paſſages, are bent a great many times all 


wad 


periments _ 


38. Ithink no Body that knows what Sand is, can find 38: The Cont. 
out any other Reaſon for the Alteration of the Taſte of 72/7 9 i 


| now, that the Veſſel be not ſtopped ;_ the 35. Howie. WM 
long Particles WARD Of one another. may be ſo worn may gro- 
iſhed, 28 
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2. The Form of all Bodies, &c.) 


cellent Perſon, becauſe "they ought 


Itſelfno Taſte. | 


ell it. 


e 


x 


C 


of all Boer that have any Taſte uni 


and Figure of their Particles. 


1. Have the Figure, &c. The Fi- 
pure of them is not altered, but only 
the Parts which have no Colour or 
Taſte, are ſeparated from the red 
Parts which have a Taſte. 


That Taſte conſiſts wholly in the Fi- 
gure and Compoſition of the Parts is 
clearly demonſtrated by the famous 

oyle, trom the furprizing Al- 


Mr. at 
teration of Taſtes, by variouſ] 


com of Bodies. I thi 
it worth while briefly to propoſe 
the Experiments made by that ex- 


to be kept in Memory. 
Firſt; From two Bodies, one of 
which is very acid and corroſive, the 
other alkalious and fiery, may ariſe a 
Body without almoſt any Taſte. This 
is done by a certain Compoſition of 
Spirit of Nitre and Nitre fixed per 
deliquium. | 
Secondly» A Body that has ſcarce 
any Taſte may be ſeparated into two 
Bodies of a very ſharp Taſte, yet 
very different from each ether, This 


is done by diſtilling the moſt ref. 
ned Salt of Nitre by Inflammation, 
or with a Mixture of Clay which has 


_ Thirdly, From two Bodies, one. of 
which is very bitter, and the other 
very ſalt, may ariſe a Body which | 
bas no Taſte. This is done by ſprink- 
ling Cryſtals of Silver diſſolved in 
Agua-fortis with Brine or Salt 
Water, and then melting and prepa- | 
ring them on the Fire till they come 
ro 2 Lanes Cornea as the Chymiſts 


Fourthly, From two Bodies mixed. 
together, one of which is ver) ſweet, 
and tbe other very ſalt, may ariſe 
alſo a Body which has no Taſte. This 


ULT'sSyirim 


and 1 have the Figure and Condition of them 
: From whence we may conclude, that > the Form 


done 


* 
* 


Fart l 


+ in the Dipeſtin 


ac or Salt of Urine upon red Lea 
diſſolved in Vinegar, or ; Sugar of 
Lead diſſolved in a proper Men- 
ſerunm. £ 7 7 | 

+ Fifthly, From two Bodies, one of 

which is acid, gp 4 * 6, no 
Taſte, may ariſe a Body very bitter. 
This is Fund by ftraining Aqna-for- 
tis ſaturated with diſſolved Silver: 
For it will afford very bitter cy 
Hals. 5 a e 3 
Sixthly, From two Bodies mixed 
together , one of which is infipid, and 
the other very corroſve, may ariſe a 
Body Fon ad than N This is 
y pouring the beſt Agua. fi- 
tis upon 5 and then put · 
ting it over a moderate Fire till it 
is Laturate. 

Seventhly, From the ſweeteſt 3. 
dies of all, withont mixing any other 
Bodies with them, may be extrattud 
very corroſive Liquors, ſuch as vil 
diſſutve certain Bodies, 'Thus a Spi- 
rit that will diſſolve oy may be 
extracted from Sagar or Honey. 

Eigbthly, A Body as bitter ascan 
be, be ſeparated into two Badien 
one of which is very acid, and tht 
other without any Taſte. Thus 2 ve 
ry acid Spirit may be extracted fron 
Cryſtals of Silver diſtilled over a very 
hot Fire, and a Body without any Tf 
will remain at the Bottom. 

Laſtly, The ſame Body diſſolved is 
different Liquors ,as Aqua- fortis, Aqu 
regia, Spirit of Salt, diftilled Fn 
gar, Spirit of Urine, &. will ban 
a different Taſte in each of them... & 
alſo, the ſame Liquor, as Aqua: fon 
mixed with differeit Bodies, will han 


is done by pguring à certain 
Quantity of Spirit of Ca Ammon: 


different Taſtes, thus with Silver i .. . 

yi be 3 * with Lend: r. 8 Bodi 
weet,. with Copper it will be # 

lerable. See Boyle of the Prodadi a! 
of Taſtes. 1 11 7 
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2 ho 10509 3 or YN oe Gy Mr eadacT 
ne of * the Word Smell, we may firſt underſtand that r- L 5 
1 ticular Sort of Senſation which is raiſed in us by the ,, 1G. 
ir, Impreſſion of certain Bodies upon r the Nerves of the in- 3 
. bernal Parts of the Noſe: And we may alſo underſtand b 9 
c it, that in the Body which ſmells, in which the Poy _ - +. 
exciting the Senſation of Smell in us, conſiſts. 
1 2. Every Body knows by their own Experience what 8 
viſe 4 Smell is in the former Senſe of the Word, but 1E 1 um- Smell is n 
„ cocbers. All that we can lay, is, that the lame E , 
ll ii not raiſe the fame Senſation in all Perſons, a great mag 
2 3+ finding certain Perfumes agreeable to them, which others 
g other cannot-bear. „ n r e K N — 
rade 3. This being ſo, we ſhall a e to find out . That Ari- 
as wil 22 2 e wor 
ty what Smell is with reſpect to the 


* 


y ſmelling. 4riſtotle defined whas 9 
has not defined it at all in that Chapter where he treats Sme/lis. 2M 
expreſſly of Smells, and = where he makes this Excuſe, - 
that Men have not their Smell ſo perfect as other Creatures. 5 .3 

4. Some of his Followers think they underſtand what 2328 
he means 3 from that Place where he ſays, That the In- glans. © 
ſant we perceive any Thing, ue become like the lh. 
jeff which acts upon us ro cauſe that Senſation: And | 
upon this Foundation it is, that they contend that Smell 4 * 
in the Object is ſomething very like that Senſation which | 
it raiſes in us. To which they add, that Smell ariſes from 
the Mixture of hot and cold, dry and moiſt, but ſo that 
the hot and the dry prevail moſt. 1 | 9 
5. But beſides, that this Opinion aſcribes to inanimate 5. A ci © 
Bodies, a manner of Exiftence which agrees to thoſe ef this 
only that are animated, which cannot be; ir would fol- — 
low, that the ſame Smells muſt be equally agreeable to 
Perſons, contrary to what was obſerved before. To 
which we may add, that it is wholly inconceivable, (ſup- 


1. The Nerves of the internal Parts) \ Colour are. The Reaſon is, becanſe * 
For the Organ of Smelling, and the we have not this ation very per- 1 
e of it. See Regis Phy. | fed?, but worſe than many other Ani- | 
B. 8. Part H. Chap. v. mali; For Man's Smell is very bad. 
2. Vihere be makes this Excuſſf\ Artiſt: de Anima. lib, a. cap. 9. 
lt is nde ſo evident what Smell is, 3. From that Place) See the Notes 
« what Darkneſs or Light or | on Chap, xxiii, Art. 7. 8.5 
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11 8 vs F 
8 cipal* Qualities that come un 
ouching to be true) that the Mixture of them ſhould 


— 


FD litude at all to that Idea which they give us of Smell. 
Ll—“aſtly, If chis Mixture were Smell, as we perceive it b 
Iuoouch, it ought to raiſe a Senſation: like: to it ſelf in 
"= Places where the Organ of Touch is; and then we ought 
ca | to ſmell with our Hands as well as with our Noſes; which 
. is contrary to Experiencſcmee . OO 
S8 . Whatthe 6. If to this it be anſwered; that That which: cauſes 
VWemresf © the Senſation of Warmneſs, when. it acts upon the Hand, 
ffs in. may alſo excite the. Senſation of Smell, when it acts up- 
on the Noſe, Nature having ſo ordered it: I agree with 
them. But becauſe I:know nothing elſe in Bodies but 


of ſuppoſing any Thing elſe to make them capable of 
tl 5 impreſſing Smell upon the Organ of Smelling 2 
= lam of Opinion, that the ſame Particles which raiſe the 
3 | | Senſation of Taſte, when applied to the Tongue, may 
| alſo raiſè the Senſation of Smell, when being ſo very 
1 ſtnall as to fly about like Vapours or Exhalations, they 
= come to fickle thoſe. two extended Parts of the Brain 
which anſwer to the moſt in ward Receſs of the Noſe. 
=_— 7. Why 7. This may be proved from hence: Firſt, That we 
Smell are, experience, that the greater the Heat is, and conſequently 
Lad alen it: the more capablę of making a greater Number of ſich 
2 is bot, than Particles as cauſe: Smell, to fly off; the further do Bo- 
„% dies extend their Smell: And on the contrary, as the 
= 7: -:- Cold keeps their Particles at reſt, and hinders them from 
=_ __— ſo it is the Cauſe of their Smell's being leſs per- 
3 Celved. „on ie Ot 9) 
ſer ve, that a great many Bodies ſmel 
o longer than whilſt they ate moiſt, that is, fo long as 
dme of their Particles are in Motion 3 and that they 
ceaſe to ſmell when they are quite dry, or have all their 
ß d do mar ³˙·.¹ ͤ K anc 1 
Her B.- 9. Laſtly, One of the moſt evident Proofs that we have 
| 8 e to ſhow that Smells conſiſt in the Evaporation of certain 
„ - ” Smell, may Particles, is this; that moſt hard Bodies, which do not of 
—_' - * forth themſelves, as we ſay, raiſe the Senſation of Smell, when 


"ne Snell. they come to be burned, or only to be rubbed; one : 
| inſt another, appear to have a Smell; becauſe by theſe 
Means fome of their Particles are made We 


M w #*# { 


EN 8: Why cer- 8. Further; we c 
tain Bodies 
- Ceaſe to ſmell, 


9. How Bo- 
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the Ideas which the -Ariſtorehans give us of the 
rinci! 5 der the Senſe of 


3 produce ws Thing elſe but Warmneſs, which will be 
oe | more or leſs dry or moiſt, according as it has more or 
dy I of thoſe Qualities mixed with it, which has no Simi- 


Magnituade;” Figure and Motions J cannot think there is need 


&Y 


t iy n ; { : i . | 5 2 | 6 : 7 * 2 
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© MN Thus Sealtng: Was when it is ligchted. raiſes a Smell, 


which was not perceived: Pes. And thus Iron rub- | _ 
d IN bed againſt Icon, and one Flint againſt another, raiſe a e = 
De Smell alſa which was not perceived before. _— 
or 70. I do not however pretend to affirm, that all Sort | 10. Why 


i= of Particles which are carried off from all Sorts of Bo- e _ 


ll. dies, ought indifferently to raiſe the Senſation of Smell; any Smell. _” 
bf For in order thereto, thers ought to be a certain Motion - 73 
vt i of the Organ of Smelling, and a certain Force to ſhake it: 
ut and there may be alſo Particles ſo very ſmall as not to = 
ich iN be able to ſhake it the leaſt that is poſſible: Thus, he 
Air which we breath, and the Vapours which riſe out of 2-4. 
iſes Water, have no Smell at all; and, on the contrary, there 1 
nd, may be others io large as that they may not come to the 9 
ur Wy 0rg4» at all, or if they do come to it, are rather capa- 
ble of quite ſpoiling it, than of ſhaking it in ſuch a man- * 
but ner as may raiſe the Senſation of Smell. 3 
11. The Difference of Smells depends upon the Tags 11. mag. es . 


of Cauſe as the Difference of Taſtes does, that is, 1 n 15 "= — 


qr the W nl is in the: _—_ oe — 65 we Far- fifts. 2 YN 'Y 
£ mM 3 | tb he ticles * 1 
may [oy ep \ x 14 50 Wc 1 . Niere | | = 2» 
very 1 1 
1. Upon the - Difference) That Ane, Thus a elde ir of . 

they Smell, in che fame manner as Taſtes, | Bodies, as Glaſs, Stoner, 8cc:which» - 
Train Wl confifts entirely in the Compoſition | though heated, ſend forth no Smell, IF 
2. and Figure of che Parts, is very evi- yet it agitated and bruiſed Wit a A 
dent from the following Experiments | particular Motion, ſend forth à v ” 
We made by the Famous Mr. Boyle. ong Smell; and there comes a A 
2ntly Firſt, Frem two Bodies mixt | Smell like chat of a: Roſe, out ot i I 
ſich tugetheg, each of which is with. | Beech-wood while it is turning. * 4 
out any Smell, may be raiſed'a very] Fifthly, A Body that hat run 2 

Bo- frong urinows Smell. This will be, if Smell, mixed with another; Body th * - 
wnſlacked Lime and Sal Ammoniac has no Smell, may loſe all i:s own A 
be beaten together. } Smell, Thus if Agna Fortis not too 9 
Secandly, By Mirai are ee well dephlegmated Lon poured upon NY 

Water, which has no' Smell, a Body | Salt of Tartar, till it ceaſes ferment. 2 

which has alſo no Smell, may be made ing; that ng poo after evaporation, =_ 

to ſend forth preſently a firong Smell, | will afford © C $ without any . 

Thus, Camphive diſſolved in Oil of Smell, like Sale cf Nicre; bur if theh * 
Vitriol has no Smell, but mixed with 25 burn, they ſmell as bad ar cin SE 

Water, it immediately ſends forch a 1 

ſrong Smell. re, Out of two Bader _ 

Thirdly, C 1 Bodies may * | together, oue of which bas the u — 3 

4 es 75 ich arę not at all like | 2 and Med other not 3 . 1 
the Smells if the Bodies ſeparate. þ | Foo one, may ariſe a ant” A 1 
have Thus Oil of Turpeutine 2 with matict Buell This ie. done by "EOS 2 
ertain ¶ Couble the Quantity of Oil of Vitriol,] certain Mixture of A fertis or A 
10 of oc it is diſtilled, - will not fmell of | Spirie e Nitre wich $A 4 
| Jurpentine but of Brimſtone ; -and | Spirit'of Mine. Ws , 
when an which remains in the Rercort, | Seventhly, Spirit f Wine. mig = 
me ir be forced with a ſtronger Fire, | with a Body that has ſcarce 4 


vill reſe . 
| theſe 0 3 the Smell of diſtilled 


zorare. Fourthly, great many Smells 
Thus 2 be N "E * by Motion and 


Smell, may produce a pleaſant ace 
matick Smell, Thus an equal Quan» 


| tity of inſſammable Spirie of Wing 


and 50 of Danixich [itrio!, mixed 
; rogerhery 
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OY 25 which are exhaled from the Body that frells. As wil MM .. 
= 5 be evident to any one who conſiders that thoſe Thi ings * 
3 | which have the ſame Taſte, have alſo the fame Smell: 
= Thus all ſharp Bodies have a ſharp Smell, and: all bit- 
93 ter Bodies have a Smell that has ſomething of Bitterneſs 
TT r e ee eee 
= 132. And this is ſo true, that when we are once aſſured 
that the Particle of certain Bodies have eg their 
Figures, we always find by Experience, that they have 


- 


Smellsone F. Changed their Smell alſo: Thus, the Matter gendred in in 

ter another. 2% Abſteſs of a Land Beaver, expoſed for ſome Days MW we 

| together in the Sun, in a hot Country (which without MW uſc 

doubt daſhes the Parts one againſt another, and alters MW or 

their Figure) ſenſibly alters its Smell, and as ſtrong fl Se 

as it was, it becomes firſt tolerable, and at laſt s | 

turned into that valuable Perfume, which we call I Ta 

= pon the 13. From what we have ſaid concerning the Nature of MW no! 

© "Frelling B.- ſmelling Bodies, we may conclude, that both their Bulk I for 

diet aim. and their Weight diminiſh by little and little. Thus we WM By: 

aten by Br. find b Experience thoſe Smells to be quickly over which N 

tle and little, nd DY ; , 85 | 

| | are raiſed by burning: But as to thoſe which we perceive MW jec 

BY - Without heating the Bodies, ſuch as thoſe of Must and 

= Civer, i it is a long time before oy are ſenſibly dimi- 

3s niſhed, becauſe the Motion of their Particles is very flow, 

and but a few of them are exhaled at a time. And as bur 

a few of them are exhaled at once, they could not move the 

x Senſe, without meeting and mixing with a great many 

others, which were ſometime before evaporated, and flew 
About the ſmelling Bo). ITS 

|  tngether, and digeſted, and then di- | ſend forth a pleaſant Smell. See 


tilled, will afford a penetrating | Boyle of the Produdtion of Smells. 
Spiric of a very pleaſant Smell. 1. It is along time, &.) Who- 


Eighthiy, 4 Body of the moſt plea- ever conſiders che infinite Diviſili 
fant „wit bout mixing any-other | ty of Matter, and the inconceivable 


Body with it, may degenerate into the | Smallneſs of the Parts of Light which 
worſt ſtink. Thus the Spirit menti- | always find an eaſy and open Paſlaye 
oned in the foregoing Experiment, it | through Glaſs and Diamonds on al 
it be kept ſtopped up in à Bottle, Sides, and every Way, will, I believe, 
will in a ſnhort time degenerate into bave no doubt, but that 'it is whol- 
| the ſtrong Smell of Garlick. ly owing to the Smallueſs only 0 
Laſtly, Ost of two Bodies, ane of | Particles emitted, though they 
which has Smell, the other à bad } may be very much larger than the 
Smell, may ariſe a pleaſant Smell} Particles of Line, that Bodies which 
like that of Mut. This is done by | have a Smell, are yet a very long time 
putting Pearls into Spirit of Vitriol. | betorethey are ſenſibly diminiſfi d. 
Jor while they are diſſolving, they | EE „„ 


» 
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CHAP. XXVI. bs 
% : 


PHE. Word Sound was. intended to Genify in HOY 
firſt Place, eng ct Senſation which is 3 e 
in us, by the Impreſſion made upon the Ears by what s. 
we call ſounding Bodies. And the ſame Word is alſo 
uſed ro ſignify That in the — — Bodies, as in a Beil 
or in the . Which ſurrounds it. Which cauſes in us the | 
Senſation of Sound. „ 
2. After what has been obſeryed when N of 3; f v. 
Taſtes and Smells, it is needleſs to ſay, that Sound, taken ber be ay 
in the former Senſe of the Word, cannot be deſcribed, Jad: the 
nor known any other Way but by Experi _ Where- 
fore we ſhall treat of it here anf n Ther in the fun 
1 — — bis Sub- 
riſtot rg ter r upon t 
ied, rk he aſſerts, has Sound is r elſe but the Found. Kevin of "= 
bal Motion of certain Bodies, and of the Medium applied ro 
the Ear; and that we may be ſure that this is 8 
ion, he repeats it abqve twenty times. | 
4. I take particular Notice of that extr ary Care 4.7% Notion 
which Arifozle took, to make us underſtand 75 Jotion Eee, ne bis 
he had of the Nature of Sound. For though 7 | 
ed it ſo often, that it may ſeem ls to ſo me pu 
ders; yet I find, he has not ſaid it often enough for ſome 
others, who ng to follow his Opinions in other 
Things, do notwithſtanding believe that Sound is a r 5 
different from local Motion 
5. There are ſome, who, to maintain this Opinion, and 5-WhatRea- 
confute that of Ariſtorle, ſay, that if Sound be nothing elſe 3 ff. O biet 
but local Motion, it would follow, that in moving our | 
Hand, for Inſtance, we ought to perceive ſome Sound; and 
there are others who aſſert, that according to this Noti- | 
on, it muſt follow, that a Bell which is heard two Leagues 


every Way, muſt move the Air ſo far all round, which 


they think abſurd. 
6. However, theſe Objections are of no Weight; for 6: That they > 
is to the firſt, it proves no more than this ; that Sound? wel + 


. A Chapter articularly apen this cernin beg 
aj Grape - Fit. Book 2- 2 Con- | a | 
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3 5 . ROHAUL ru len er E 
1 oy not_confiſt in all Sorts of Motion, and eſpecially ne | 
4 ha Motion as is given to the Hand 2 be 
. Which indeed is very true. And as to 5 5 on 
1 Ft it abſurd, that a Bell ſhould move the Air for two i a « 
. Leagues round, they judge of N ature only by their own I far 
3 Prejudices, which are 50 Pri * ant 
3 2. . . I confeſs indeed, that ſome Force is required to po 
4 25 Fa yur 2 Maſs of Matter, which is extended two Leagues tha 
3 72 all that round in Motion; But the Effect produced by the Bell s I M: 
, 7, 3 not ſo great as we may imagine: For when it moves the 
4 produce Air in this manner, -* it only acts upon a Body, which I ma 
Bendl. was in Motion before as it is a liquid Body, So that fff cor 
=: - it does not ſo much act upon it to give it Motion, as if * f 
= to determine that Motion which it had before, in ſuch MW abc 
= | a Manner as is proper to protege! in us the Senlation of bo 
| $- | Sound. for 
A 23. Thatit is. 8. J fay: — hs ere it is not fo düffcult as is imagi 284 
1 eg 4 ned; to cauſe ſuch Sort. of Trembling in a Body which I tho 
74 | ſome Bodies? in is every way ſurrounded with a Liquid: Experience ſhows Ii Jet 
= Motion,which us this in a large Anvil, (which bales is one of thoſe Ml Chi 
| ö 1 | 1 ig © Bodies: which are not apt to be put in Motion: ) for we but 
_ - =. ſfeeititrembles upon the leaſt Blow given it by the Ham- Stri 
1 mer; and we may obſerve, that if a few Grains of Mil mo 
_ | Jet be put upon it, and it be truck on the Side -witha I by t 
=_ | moderate Key, accordin 55 as Sound is more or lets, bon 
$ the Grains: of + Millet: v mp. higher or lower, and I 
= change their Place on the Ann Now it could not f. 
=_ wy . cauſe: this Motion: 1 in. the Grains, if 1. wel not moyed Mot: 
b * 5 it ſelf. eln who 
TS, 9 9 „And to ſhom chat Sound ene + in 4 ; particular Sr i ha 
_ x in @ a 5-5 of Motion, we need only conſider, that it is always pro- Nate 
= fare ef Moti- duced when we ſtrikæ our Fingers over the Strings of 2 Nd n 
9 h. Lite, or when we ſtrike againſt any hard Body. Now Win C 
4 to ſtrike the String of a Lute, or to ſtrike any bard Bo- Net. 
5 5 dy, is nothing elle. but to moye the String out of is 12 
WMWMace or 40 ut the Body in Motion. And it is very Aten 
= | {abſurd to think; as the Ariſtotelians do, that the Conſtitu- {Qual 
= - tion of them is altered, and that we make them to ac- I b 
guire ſome Heat or Cold, ſome 2 ane with Whic: 
they, bad not before. 2 
=_ | _— CT * /., ads upon 1a Body,) The | ſoundi . and th therefore por 
1 — 8 Motion which is in the Air before | eaſily 2 to it than if they 
_ ilit is moved by the Sounding Body, 9 ar reſt; juſt ſo many ought 
1  _ * __- Contributes nothing at all towards] we always to think are moved 
3 8 producing Sound. For as many 53 | contrary way; and for that Reaſon 
4 ; ricies of Air as there are, tending | refift the Body in Motion more _ 
lame way as they are impelled by = . 3 would do if they were at 
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10. And this is confirmed from hence, that if the Ear 19. y4 Proef 

be tickled in the infide fo as to make any Impreſſion up- 7 e 

on what 1 the Phyſicians call the auditory Nerdes, we find LS 

a certain Tingling. Whence it is evident, that it is te 

ame with the Senſation of Sound as with that of Pain; 

and both the one and the other ſhows, that by the Ap-- 

pointment of the Author of Nature we are made 1o, 

that when certain Nerves are moved after a particular 

Manner, we ſhould-have a particular Senſation. OS 5 
11. I cant omit here an Experiment which is often 11. Another 

made uſe of to divert Children, and which wonderfully FP.eef. 

confirms this Opinion. They put a long Thread through 

a pair of Tongs, and wind each End of the Thread 

about their Fore-fingers, and then ſtop both Ears with 

thoſe Fingers; then moving their Bodies backward and 

forward, they toſs the Tongs in the Air, and hit then 

zpainſt the Andirons, or any other hard Body. Now 1 

though thoſe chat ſtand by, hear but a moderate Sound, 

yet the other hear a Sound as loud as that of a large 

Church-Bell. It is impoſſible to ſolve this any other way, 

but by ſaying, that the Motion of the Tongs ſhakes the 

String, which gives its Impreſſion to the Fingers, and theſe 

move the Parts of the Ear, to which they are applied, and 

by this 2 the Nerves of the Organ of the Ear are al- 

0 moved. e OG 4 „„ — 


# 


7 is: | „ % ftotle's apo 
Motion that is: And here I cannot agree with Ariſtatlè his & 2 


who would have Sound to be he Motion of a Body that SEjt 
i hard, poliſh'd and concave ; for it is Certain, that there 
e a great many ſounding Bodies which theſe Qualities 
do not belong to; and alſo, that there are none of them 
in Gunpowder when it takes Fire in a Cannon, which 
yet makes ſuch a prodigious Noiſe. e 

13˙ 3 out of Zeal to this Philoſopher, may 1 
attempt to def of fare of bi 
Qualities required by him in a ſounding Body, are not Followers. 2 
to be found in the kindled Powder, nor in the Air And of Au- 
which is ſhaken; yet they are in the Cannon, upon aan 
which he would make the Whole of the Sound to depend. | = 
bur without amuſing one's ſelf to find oyt Reaſons 
to confute this Opinion; it ſhall ſuffice to alete Ber 
iment of what the Chymiſts call Aurum Fulninans. 8 
hat they call ſo, is only a Compoſition of three Parts 


| 1, The Phyſicians call the anditory | Hearing and its Deſcription, See Re- 
lezen) Concerning the Organ ot | gis PHI. Book VIII. Part 11. Chap. vi. 


Line offi Som gn 
12. Being aſſured that Sound conſiſts only in ſome Sort 12. 4 Miſe 
of Motion, all that remains, is to determine avhaz Sort of fest Har 


end his Opinion, by en vr if thoſe wet Defence : 
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& * = 'Salt of Tartar; beaten ſeparately in a Mortar, and then 

= mixed together. We muſt take about as much of this 

"= Mixture as we do of Gun-poyder to prime a Musket, 

KO and lay it upon an Iron-Plate, ora flat Tile, and put ic 

3 upon a Chafingdiſh of Fire; then the Powder will grow 

= hot gradually, and be at once x turned into a Flame, 

3 which dilating it ſelf every way, cauſes a Sound almoſt 

4 as loud as the Report of a Musket well charged. In 

this Experiment, the Iron Plate or the Tile, ſerves only 

to hinder the Powder from taking Fire, till it is equally 

| heated all over; and ſince the, Sound depends upon the 

Flame and the Air, which are neither hard, nor polithed, 

nor concave, without doubt this Opinion of Ariſtotle 

14. That 14. We chooſe rather to fay, that Sound conſiſts in 

Sed con- à particular Sort of Motion of Bodies, than to ſay with 4- 

| * riſtot le, that it conſiſts in the Motion of à particular Sort of 

in. Bogjes, For a more diſtinct Explication whereof, we may 

1 boObſerve, that the Bodies which we call ſounding Bodies, 

NZ 7 85 are not applied immediately to our Ears, in order to ex- 

cite the Senſation of Sound, but for the moſt part act by 

the Interpoſition of the Air which they put in Motion; 

wherefore we ought to find out what the Motions of 

each of theſe are, when they produce this Senſation in 

z. That this 15. There are ſome Inſtanees in which it is eaſier to 

＋ 2 find out the Manner in which zhe ſounding Body is moved; 

> +bs ſang. and there are others in which it is eaſier to find out the 

' 7ug Doch, and Motion of the Air. The former of theſe we will rf 

fer Met” explain as far as we are able, viz. the Manner in which 
Jounding Bodies are moved. 2 1 9 

16, What ebe 16. And to begin with 2h e Lute, or any ſuch kind 0 

A the Inſtrument that is plaid upon with the Fingers; it is to 

| 2 * 7 I; be obſerved, that the Strings being ſtretched, are as ſtreight 

=. as is poſſible, and that in playing upon them they are pu 

dut of their Poſition, and bent a little by the Finget; 

but as ſoon as they are let go, they return again to the 

Place out of which they are moved, and the Velocit 

which they acquire in returning, makes them go a little 

beyond it; then they come back, and go a little beyond the 


ww 


Place of Neſt again; and thus they. go and come ever: 
times, or have ſeveral Vibrations, and in this tremilin 
Motion conſiſts their Sound. 5 


1. Turned into Fame) Sec his | * Part NL. Chop, ir. Ah. 13 
Fe 17 Tl 


' Phznomenon explained in the Notes 
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c chap. 26. of NATURAL PRIIOSO PH. 
e of C 17. The Sound of the Strings of a Violin conſiſts in 17. 
then IN the Agitation they are put into by the moving of t Seeing of 
this Hair of the Bow over them which is made rough an * 
et, jagged, almoſt like a Saw, by being rubbed with Roſin. . „ 
ut it Which is fo true, that if the Hair of the Bow be rub=a © 
oy i bed with Tallow or Oil, the Strings will have naa 
— Sound, becauſe they ſlip under it, and are not ſhaked by 

mo it. þ k v , ; | 3 Ws "_— q , 


— 


In 18. The Sound which a Drinking - Glaſ males when 18. What the 


only WI the Finger preſſing hard upon it moves round the upper 92924 of # 
ually Edge of it, Fend in the V ibrations like thoſe of the Glaſs Sufi 
1 the I Strings of a Violin; it being evident, that the Finger here i. 
ſhed W ſupplies the Place of a Bow. . 

ares 19. The Sound of a Bell conſiſts in a Trembling, pretty 19. Whee 
much like that of the String of a Lute : For it is certain, be Sond of 
is in I that the Blow given it by the Clapper alters its Figure 5 
h 4. lide, ſo that from being round, it becomes oval: And | 
ort i becauſe it is made of Metal very Riff and ſpringy; that 

* 04) Part which is moſt diſtant from the Center, returns to- 

odies, Wl wards it, and ſomewhat nearer than it was at firſt, ſo 


Jer that the Places which were at the Extremities of the _. 
„b Wl longer Diameter, are the Extremities of the ſhorter one; 
i and thus the Circumference of the Bell changes its Figure 


by Turns, all the time it is ſounding. 


now ſaid, if he obſerves, that in laying his Hand upon a %% Trem- 
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20. It will be very eaſy foF any one to believe what is 20. 54 Proof 


* . 


zern lage Bell juſt when,che Clapper ftrikes againſt it, he will 
oV 5 feel a manifeſt Numneſs. . 5 5 
K 6 21. If the Bell be very ſmall, as the Trembling is eaſi- 21. 27 


ly ſtopt by putting our Hand to it, ſo ought the Sound a Bel, 
to _ x Au * indeed there are very ſmall Bells, which js rg 
if they be but very lightly ſtruck, will n ſound. © 
but if we lay our Hand upon them as ſoon as they are 
ſtruck, their Sound will immediately ceaſe. | 

22. But the Sound of agreat Bell is nor ſo eaſily topped 22. * 
by laying our Hand upon it, becauſe it has more Motion, 2 Bell 14 
and becauſe ir can transfer ſuch a ſmall Part of its ce þ eg 
. Hand, and reſerve enough to make it be He. 


in general, any hard ing Body, conſiſts in a Trem- 


when it is 


Ding, like that of a Bell, which is owing to its Sprin- /ract. 
gineſs. 15 8 Hi | 5 

24. Wherefore Bodies, which have not this Property of 24. iy | 
Ppringineſs, have only a very low and imperfe& Sound: fone ne ih 


WV 


9 


23. The Sound raiſed by ſtriking a Piece of Wood, or Ru 2-5 


have but to © 
tis Sound. 
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And this is the Reaſon why Lead and Cley, when they are I 12 


, 25. After what has been ſaid, it will not be very diff d 
E e ficult to determine what ſort of Motion it is in the Air 
1 in which which produces in us the Senſation of Sound ; for it 5 fuch 
; eon. evident, that 1 this Motion of the Air muſt neceſſariy $29 
5 be ſuch, as the Trembling of the Sounding Bodies is ca- 

| pable of producing in it: that is, the Air ought to trem- 
dle, and bubble, and alſo by riſing and falling, to divide >" 

| it ſelf into an infinite number of very ſmall- Particles, 
which by trembling and ftriking againſt one another, 

muſt have a very quick Motion; fo that the Air muſt 

be ſomething like a Liquor that ſimpers and does not 

quite boil. This is confirmed by what we ſee of a Mo- 
ion very like this in a large Tub of Water, by moving 
2 Stick backwards and forwards in it very quick ; for 
this Motion of the Stick is very like that of the Strings 

of a Lute, only theſe are much larger and the other 


* 
4 
» 


lower VVV 
86. Aviſible, 26. We may be certain of this Motion or Trembling of 
 Demonſrrati- the Air, if we conſider that the ſounding Body ought to 
Tn. impreſs the ſame fort of Motion upon it, that ir does 
Apon other Liquors. Thus, if a Glaſs be half full of 
| Water, and we make it ſound in the Manner before- 
3 mentioned, by moving out Finger along the upper Edge 
= bot it; it muſt without doubt ſhake, the Air as it does 
=_ -/ the Water; 2 now we ſee the Water tremble and boil, 
and alſo by jumping out, batter and break it ſelf in 
ſuch a manner, that a great many ſmall Drops fly 
good way out of the. Glaſs. Whence we muſt con- 
+ clude, chat the Air has the ſame Sort of Trembling or 


4 5 * 
8 3 


N EY 4 Boiling. 1 Uf. 
0 ö . 274 n 1 "hes: 25 15 9 2 . . 1 Fr 77 + 
4 1. This Motion af the Air) For] of the Air, do thieſe, being aim 


BH \.,, _ te Parts of the ſonnding Body go- with the ſame Sort of Tremblings, 
A | TED ing and coultagby Turns, thruſtandJ agirate” thoſe Parts that are nen 
'$ rive forward” ad they go thoſe | chem; and theſe in like manner a- 
. TDrets of che Ait which are next] gitate thoſe beyond them, ed. Thi 
= them, and by prefling upon them, | being allowed, the manner-boy «be 
|  _-* ©» eondenle then by returning, Pulſes are propagated along, and al 
they permit the Parts thus comprelſ- | the other Phænomena of Sounds, at 
. . . fed, to ſpread and dilate themſelves very advantageouſly explained; See 
] Again. Thoſe Parts of the Air there-"] Newt, Philoſoph, Princip. Mathemat. 
dore which are next to the ſounding | Book II. Prop. 43, Wr. 
Body, go and come by turns agree- 2. Nom we ſee the Vater tremble) 
ably to the tremulous Agitation of | You may ſee a Caſe of this Experi- 
the Parts of the ſounding Body ; | ment very well worth obſerving in 
- -- ard in the fame manner as the || the Notes on the 45th; Art. f 1h 
„ Paas of that Body agitate theſe Paris] Chapter. 
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27. After 


| RR a>; 15 nn — * Re : 
e e n I Cad tas. & cat "RX N 8 * . n * rss * Fr = 4 * 4 
I, : MS TIES 28 8 1 COS 9 4 Th e Lak . 8 R 2 ue e 
.... ³·Aͥ . ]˙⅛ͤ²ͥ¹ũ os et 8 WWW 1 * * * 8 EN 5 * 
9 * . £ $23. 5 A $20 4 7.4. > 2 £ 9 i e ee CS 3% 15 ** J * 
: 1 ; i oe "OP * . A. 2 


2 
_— 


Chap. 26. of NATURAL PriLoSophy.. 1898 
27. After having ſufficiently ſhown the Motion of the 27. Vrbeneg 
Air, which is neceſſary to make us hear any Sbund: It %% . 
n pr EIA PE | Wk g ariſes, 
dig. Nis eaſy to conceive that the Air in paſſing by forme hard which 5; 
Arnd immoveable Bodies, may move it ſelf ſometimes in een. 
it uch a manner. Thus, when we whiſtle, by blowing el . 
0 into the Hollow of 4 Key, it happens, that the Air which X. 
enters in, fills one half of the Hole, and the Air which 

comes out fills the other half; and theſe two Parcels of 
Air fliding by one another with contrary Motions; a 
great many of their Parts muſt neceſſarily be made to 
turn round and to tremble, and the whole Air which 
is berwixt him that whiſtles and him that hears muſt al- 
ſo be made to turn round and to tremble: © © | | 
28. We may obferve here, that there are Bodies, which 28. How the 
xe opened by Fits to let the Air through, and which 9/74 Jer 
by this means cauſe us to hear a particular Sound, which 352-119 
is alſo a very conſiderable one. Of this Sort are the 744. 
Rows: of Pipes which l an Organ, or the ſingle 
ipe of a Bag- pipe. Theſe Bodies themſelves are not mo- 


"g fred in order to produce Sound; but the Air being firſt „ 
be to yut into Motion, endeavours to paſs through them, but is 


forced to go out trembling, and fo impreſſes on the reſt 


N. f the Air the fame Sort of Tremblings as the Strings of a 

fore- Violin do, and ſo cauſes us to hear a Harmony, the Mo- 

Edge ons of which are Trembling. J OOO 
does 29. And in the fame manner is the Voice of "Animals 29: e rhe 
boil, Mormed : For there is a ſmall Valvę at the End of the harms. 
If in nchea, which performs the Office of the Valves of the mee . * 

fly 8 Tubes which compoſe an Organ; which Valve we can 
con- entract as we pleaſe; and let the Air out of the Lungss 


Fits. And becauſe this Valve for the moſt part con- 
inues open, therefore the Air in Reſpiration comes out e 
ommonly without any trembling, and conſequently . 
nchout making any Noiſe. e | 
30. It would be too tedious to explain particularly all zo. 7 , 
de different Manners in which Sound is produced. But C males 
cauſe there is ſomething ſingular in the Sound of a Can- 7, 7,97 
n when it is diſcharged, becauſe the Flame ſeems to ch. 
ve but one and not à repeated Shake to the Air, there 


peo re it may be worth while to explain how ſuch a prodi -- 
hemat. W'0us Noiſe is made. It is to be obſerved then, that the > 


un- powder, when it takes Fire, 1 is ſo extraordinarily. 


emble) : NE Ry”, 5 c | 

peri- Nlated, as to take up above a Thouſand times the Space 

ing in „ CCC 

A 485 1. L fo extraordinarily dilated) | on, See the Notes on P art, III. 
dhe true Reaſon of this Dilatati- Chap. 9. Art. 13. 
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tat it did before; fo that it drives before it every Way 
All the Parts of the groſſer Air which was in this Space, 
and theſe Parts can find no where to go, but by preſſing 
upon other Parts, and driving them on likewiſe; and at 
the fame time they ſqueeze out the ſubtile Matter which 
mixing with the Powder, compoſe that ſenſible Maſt 
* which we call Flame. Hence it follows, that there is in 
| the Air two contrary Motions; the one of which 
together arid unites the moſt ſubtile Parts, and the other blit 
diſperſes the groſſer ones. And this would be done in a W. 
Moment, but that the groſſer Air which is condenſed all I tba 
round, has a Tendency to return into that Place out I oth 
of which it was driven, and towards which, after the Vio. t U 
lence of the Flame is over, its own Weight forces it, and i 
that with ſuch an Impetus, that it becomes more denſe I ſo 
than it ordinarily is; whence it will be reflected * al . 
round, or condenſed anew; becauſe being rarefyed again, 
it returns to the Place which it had quitted; and thus it ſo l 
quits and takes again the fame Place ſeveral times ſac- W mu 
ceſſively; and this is the Reaſon of that ſhort Continuance Wl Ha 
of the Noiſe of a Cannon when it is diſcharged. ' and 
r. That the 31. However it is to be obſerved, that the Ear may I #2? 
enſatio» of ſometimes be ſo ſtrongly moved, that it may continue to ho 
the Sound | 3 . | 
continues lin- tremble ſome ſhort time after the Air has done trem- i ſo t 
ger ſometimes bling; and for this Reaſon, the Senſation of Sound *f 
Seandic Golf as continue after the Agitation without is bon 
- Whythe 32+ Becauſe the trembling Motion of the Air in which i & x 
Flaſh of Sound conſiſts, is communicated gradually, fo that it _ 3 
Enna is ue affects choſe Parts Which are near the ſounding Body Dif 
"Swnd is ſooner than thoſe that are further off, the Sound mult if tl 
beard, neceſſarily take up ſome time in going along: And ſo wei 0 
+ find by Experience, that if a Cannon be diſcharged at two 


L 
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or three Miles diſtance from us, we ſee the Flaſh ſome time 1 
| before ONE the ere Fe l 3 - | i Kod 
33- Wiy the 33. And becauſe the Motion which is im yl by 
e, the ſounding Body upon the Air cloſe by it, is un- yer 
_— 2 from one o_ of CREE to another ſucceſlively bs 
«re diſtant and always paſſes from a leſs Quantity to a greater, in bar 
Si 8 B proportion to its Diſtance from the ſounding. Body ; ap 
<7. therefore near the ſounding Body, there muſt alway were. 
5 de more Motion in a given Quantity of Air, than ther Cem 
is at a greater Diſtance; ſo that the ought to grove i, « 
weaker as it is further from the ſounding Body. = 

| Ela”. . 85 f 20 [i 
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ap. 26. of NATURAL PariosoÞ 
ed with Circles made in the Waters by throwg a ze 1 
ng Stone into it; And as thoſe which ate made in a running ind, wwe | 
1 2: Stream, extend themſelves further towards the lower than 2 de heard = i 
dich towards the upper Part of the River, | becauſe the . . 
flak whole Water in which they are formed carries them ins ©, ; 
i; in I fite that Way: So likewiſe may we conceive, that if te — 72 


hers Wind carries the Air towards one certain Place, the tren A 
ther MY bling Motion in which Sound conſiſts, will ſooner go this . "ſl 


in a Way than the contrary. -- Thus we find by Experience, 
d all chat we hear the Sound of a Cannon, and in general all 
out other Sounds, 2 ſooner with the Wind than againſt it. And 
Vio it may happen, that the Air may be moved fo quick, that Fo ; f 
and its Parts may flee from us as faſt as the Sound goes, and = 
enſe ſo we-may not hear it ER Mt | 9 . 
n all 35. Becauſe Sound is propagated every Way, as it were 35. Howes 
gun, from the Center to the Superficies of a Sphere, it may . 
us it ſo happen, that the Parts of the Air which would com- ; 
ſac. MW municate their Motion to ſuch as are at a greater Diſtance, 
ance may meet ſome hard Body which they cannot ſhake; 
| and this may cauſe them ſome Way to be reflected back 
may WY gin, and make them communicate their Motion again to 
ue to Ml thoſe Parts from which they received it, and theſe to others; 
rem- MW © that there will be a new Trembling of the Air inſt 
ound of that which began firſt, and hath already ceaſed for 
ut is fome Time: Bk. po Bug may hear again the ſame 
ound which we heard at firſt; and this redoubled Sound 
vhich s what we call an Echo. e PER ik 
ut ii 36. If the Sound meets with ſeveral Bodies at different 36. How aw 
Body Diſtances, which are capable of reflecting it back again ; „ 94. 
mul if that which returns from the moſt diſtant Place ffrikes eben feuer 
ſo we upon the Ear, after the Impreſſion of the former is Limes. 
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te 1 Conpered with Circles made tn | duch us the Strings of a Violin, ure 
* the Water) If the Water be put in | agitated; but alſo to be propagated 5 
112 Motion, by throwing in a ___ in a Circle all Ways from the found= wen, 
2d by er by moving our Finger or a Stick | ing Body as the common Center. : f 
ay backward and torward in it, the | 2. Sooner with the Wind than 4 
Waves will immediately ſurround | gainſt it) The Gentlemen at Florence - 
vely cur Finger; and if during the Agi- thought they had found by certain 
er, in won ir be carried ſtreight forward | Experiments, that Sound is propa- 
Jody 2 any 1 1 N it 283 wh the ove pong _ | 
» yet thele Waves, as if the e Wind, as with it, though mu 

Aways ere ee Circles, will 3 id more faint, / Exper. Acad. 2 Ci- 

. y propagated every Way; which | mento, p. 140. But the i 1008 
. ther Ke does ihe ſhow | Mr. Beben tound * in 
gro bs — the ons 2 of the m —_— 1 a 3 

t to de propagated not on- diſtance. · laſaphical Tr 

ly the ſame way that 15. one of | actions, Numb. 3t3. Trane 
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=_ . ©"... Senſation. of Sound. Whence it is euident, that we may I th: 
D 8 " * 282. V3 * meet with e ne ape the Jame Word: eve 35 
B w 12 ps * oh the Inclit rio with hich che fr th 
I 37. Accordi ina w e A the 
= a2 ' ſtrikes upon rding to the which reflect the Sound, ought the N duc 
. hearthe Refledion to be on the one Side or on the other, which I cot 
1 * the, js the Reaſon why there are ſome Eebos where he who I M 
= mu ſpeaks does not hear the Words that are repeated when M - 
=. | others __ are at ſome W from him can hear them im 
= „ pence iſtincty. r 
—_— '38. Vrnat 38. As to the Differenceof Sounds thar we meet with Kr 
. 2 which conſtitutes the different Species of them, as Flat Wer : 
Zo * and Sharps; the: muſical Inſtruments ſufficiently how us, tha 
_— in. that they conſiſt in the different Motion both of the N stri 

1 ſounding Body, and of the Air Which is agitated by it. 
Poor the more the Strings of 2 Lute are ſtrained, the 
1 the Sound is; and on the conträry, the looſer. the 
Strings are, the more flat is the Sound. No it is cer. 
Y rain, that the more a String is ſtretched, the ſwifter and 
_: more frequent is the Motion which it impreſſes on the Air; 
Fl whence it follows, that 4 ſharp Sound conſiſts in the 
1 ; e and in the ſudden Reiter atiun uf the Motion wpon 
ich the * * 00 op fiat Sound conbily n }j a 

3 Slownefs. » - rr 120 15.5 1 

39. Howſe- 39. When two founding Bodies ſttike u pon * Afr 1 
le 4554; the ſame time, they muſt impreſs ſuch a Motion upon ib! 
ether as is compounded of the two Motions, which would be 
c rauſed, if they ated upon it ſeparately; and conſequently 
55 Pas the Air ought to put the Organ of Hearing into ſuch 4 
Sort of trembling Motion, as may raiſe a Senſation; com- 
9 2 of each of the Senſations Which the Bodies would firſt | 
= raiſe ſeparately. 
=. 40. Nhat 40. And if the Motion of theſe two ſounding: Boie Bou 
Fu. 0 fo exattly agree, that the Tremblings which they caulefclude 
in the Air in a given Time are commenſurable, chat ſis ma 
xt the fame time that the one ſtrikes the Air, the other than 
ſttrikes ic alſo, or at leaſt, that they ſtrike together een 
4 oy or third Stroke ; then the Ear will be ſo uniform. 
1 2 upon, and in ſuch Meaſure, that it will perceiv*W/+ n 
| Diſtance, and he pleaſed with the Cadence; and in the P 


3 5 5 the Strokes being thus commenſurable very probably con- 
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Chap. 26. NATUnAT PRIxresor Rx. 20g. | 
mJ VT * „ * 
41. On the contrary, if the Tremblings impreſſed on 41. Wy 


the Air by the Sounding Bodies be incommenſurable, that 7. Bend, 
is, if they do not agree in Time nor ftrike together; we 
muſt perceive the Inequality of the Sound; and becauſe 
they do not move the Ear uniformly, they cannot pro- 
duce any Harmony; and in the Strokes being thus in- 
commenſurable, confiſts very probably the Tones which 
Muſicians call Diſcord. 7% 8 
42. From what has been ſaid concerning the Motion 42. Thar che 
impreſſed on the Air by ſounding Bodies, ſome Perſons 7 5 | 
perhaps may be apt to think that thoſe impreſſed by the 35% if | 
Strings of a Lute are not equal; but quicker at firſt, and flow- Late do not 
er as che Motion ceaſes ; but it is not very difficult to ſhow T * 7” 
that the contrary is true, if we obſerve, that the Motion of the 227 frſt. 
String when it almoſt ceaſes to be agitated, may be made up 
by the Shortneſs of the Way that it has to go: So that it 
takes up neither more nor leſs Time in making its firſt and 
longeſt Vibrations, than it does in making its laſt and ſhorteſt. . 
43. There muſt indeed be ſome Pains requiſite to prove 43. Of he 
the Truth of this by Experiments: For it is impoſſible co B 
do it by the Strings of a Lute, becauſe of the ſmall Time 
that they take to make ſeveral hundred Vibrations in. But 
becauſe the Motion we are ſpeaking of is very like zhat 
if a Weight hanging in the Air at the End of a String, we 
may imagine, that what we obſerved of the Motion of the 
one, may be equally applied to the other : Now we find 
by Experience; that if this Weight be drawn from the 
erpendicular, and then let go, fo as it may ſwing freely; 
il the Vibrations till it ceaſes ro move at all, will be made 
in the ſame Time. For if we will be at the Trouble to 
count how- many Palſes of the Artery there are in the 
firſt twenty Vibrations ſuppoſe, we ſhall find as many inthe 
wenty following Ones, or in any other Twenty, which 
you will: Now from this ſingle Experiment we may con- 
clude that every Vibration of the String of an Inſtrument 
is made in the ſame Time, and that the Laſt take up no more 
han the Firſt. And becauſe this Experiment is very ealy 
o make, and is a curious one, and may ſerve as a Prin- 
iple from whence many important Concluſions in Mu- 
ik may be drawn; it is worth any one's while to be at 
the Pains to obſerve the Motions of theſe Pendulums, and 
to put ſeveral of them in Motion together. Fot we ſhall 
hen ſee, that thoſe which are of an equal Length, and 
aike in every other reſpect, will perform their Vibrati- 
es in the ſame Time; and char thoſe which are of dif- 
Perent Lengths, require 1 2 Times, viz. the ——_— 
| x 
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1984 ROHAULT's SYSTEM Part J. 
the leſs Time, ſo that their Vibrations will be to each 
other i in a reciprocal Proportion of the Square Root of 0 
their 1 and thus what we have ſaid of the com- lh 
5 menſurability of Sounds, and the Concords of Muſick, i 
8 ao clearly apprebend bor fr 
43᷑4 . bace . From hence we ma O clearly apprene OW 
I 2 ee different Sorts of Voices _ made, hs the fame e 
4 {po Mouth may cauſe by turns a ſharpand a flat Sound. The ” 
why the Voices Reaſon of which is, that the Epiglortis which is placed at jo 
> come PR the End of the Pipe through which we breath, and which 
ſhaper chan opens to give a Paſſage for the Air in order to form the | 
thoſe of grown Voice, may be lifted up and let down at pleaſure, that " 
Os is, ſo as ſometimes to be altogether and from in Vit 
Roots open, or ſhut, and ſometimes in Part only. Now the 
that which can be lifted up in. ſuch a manner-as this, by 
Turns, and as it were with a trembling Motion, to let the 
Air out with the fame fort of Motion, reſembles a Pen- 
dulum ; whence it follows, that the Tremblings of the ya 
Voice muſt be ſo much the quicker, the leſs the EB. N 
glottis which regulates the Motion, is lifted up, and an T. 
the contrary, they are the ſloweſt that can be, when the 7. 


. is at liberty to lift it ſelf 2 up. Upon thi * 
exileneſs of the Epiglortis depends all the Variety cf . 
Tones of the Voice; for the Air which comes out af J 
the Lungs being differently agitated according to the dif- a. 
ferent Poſition of rhe Epiglottis, impreſſes the Motion cb. 


it received as it came out, upon the external Air, which g 
ftriking che Ear differently is the Cauſe of all that Diver. » | 
firy which we obſerve in Sounds. And becauſe Children 
have generally all the Parts of their Bodies proportioned br 


1. In à reciprocal Proportion) Here \ Polygons, and that they are in the 
e Number of Vibrations in given | — om with Ned co the the 
Time are compared with each other, | Earth; then ir is evident, that the not 
But if the Times of the Vibrations | Square Roots of the Arches, or of WW thi 
be compared together (which is the | che Spaces run through, and for the 
better Way) then we mult ſay, that | fame Reaſon, their Radius's or te 
the Vibrations are to each other, as | Length of the Strings, will repre- p 
the ſquare Roots of their Lengths | ſent the Times of the Deſcent d 80 li. 
direttly, As may be thus demon- Pendulums ; and becauſe the _ ting 
ſtratec. We ſappoſe char the Ac- | or Velocity inaſcending is evident 
celeration of heavy Bodies in falling | ly deſtroyed equally in the ſame I dir 
is ſuch, that the Spaces they run | manner, and in the fame time as f mov 
through, are as the Squares of their | was acquired in deſcending ; tbete- will 
Times (which ſhall be demonſtra- tore the whole Vibrations of ibeſe i dur! 
red in its proper Place, See the | Bodies muſt neceſſarily have the fame 8 
Notes on Part II. Chap, xxviii. Art. Proportion to each other, as de Thus 
16.) then if we imagine ſimilar Arcs | Square Roots of the Lengrhs of the 
of unequal Circles to conſiſt of an | Strings. See the Notes on Part Il, 
infinite Number of Sides of finylar I Chap, xxviil, Art. 16. 
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Chap. 26. 'of NATURAL Phitos@Phy. 


to their Bigneſo, and conſequently their Epiglottis; leſs 
than in grown Perſons, therefore the Voice is generally 
ſharper. © Of | 


45. And altogether as eaſy is it to account for an Expe- 47. the Re 


timent which at firſt Sight has ſurprized a great many 
Perſons; which is, that if two Strings of the ſame Lute, 


or of different Lutes that are near one another, be Uni. «re Concorde. 


* 


ſons, we cannot move the one, * but the other will ſound 
alſo, at leaſt it will tremble ; whereas it will not tremble 
at all, if we move any other ny near it, which is not 
a Concord. Now the Reaſon of this Experiment is, that 
the Strings which are Concord, are capable of rhe ſame 
Vibrations; fo that the Air which is put in Motion by 
the one, can very conveniently communicate its Vibra- 
tions to the other; which canhot be in two Strings that 
are not Uniſozs; for there is no Agreement in them, be- 
cauſe the Air which is put in Motion by the one, 
does not find the other at all diſpoſed to receive its 
Motion; and every Stroke, except the Firſt, is out of 
Few ſo that by not agreeing they deſtroy each other's 
otion. TW C . 3 
6. This Experiment has raifed the Admiration of ma- 
ny Perſons for a long time, and ſome have undertuken to 


account for it, by ſaying, that there is a Sympathy be- other Bodies, 


tween the two Strings; but, beſide that this is only a Way 
of ſpeaking, we may obſerve, that the Diſpoſition which 
a Body, has to move, when the Air is ſhaken by another 
Body, 2 is to be found in other Things as well as in the 
Strings of a Lute, or other Muſical Inſtrument : This I 
have experienced in the late Wars, when J have obſer- 
ved the Glaſs- Windows te tremble very ſenſibly upon 
the 1 of a certain Drum, and at the ſame time would 
not tremble at all upon the beating of others which were 
much louder. 1 5 


1. But the other will dlfe) fick Man that had his Lefe Hand 
So likewiſe if two Glaſſes, by put- cut off; upon the diſcharging of 
ung in a proper e. Va- | Cannons, be thought himfelt alma; 
ter, be made Unifons; the prefling | ſhattered and torn to pieces; Do 
our Finger hard upon the Edge and | of another, that upon ſeraping 
moving it round either of them, piece of Iron with a Knife, be 
will make the Water in the other | could not hold his Water; and of 
curl, and dance about. 2 Third, chat upon tesring thick 

2+ Is to be found in other Things) | Paper his Gums would bl See 
Thus Mr, Boyle relates concerning a | his Effef? of langnid Motion. 
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the fe, f cribs: the Cauſe / of a certain Shivering, which we ſome- 
r 7 ſuch kind of ſaſtrument; For it may be that the Isen 
BI 


48. How we 48. And becauſe the Membrane of che Ear, which iů We... 


tte lmpreſſion and Motion which the 
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| Senſe of the 


oy That Sealacion which we have, upon looking on the Sw 
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1 ROHAULT!'s Svsrem .»- Part], 
47. What is; 47, To cheſe Sort of Motions, L conceive we may a N 


that ſhiver. © N : | 
ing which we times feel all over our Body, and which reaches even to one 


Heel en our very Heart, when we hear the Sound of a Trum- 


— 


Trumpet. 4 


* 


Blood is ſo diſpoſed; as to yield eaſily to the trembling 
4 * of the Air. e 2 Fob over 7 227 3 = 


render ow moved by the: Agitation of the external Air, the dif- 2 
ſelves atten” ferent ſhaking of which cauſes different Motions in the Nd 
zo hear Capillaments of the Nerves of the Ear, is ſomething ee 
ae, like the Parchment of a Drum (and is thereſore by ſome 
aua.  called:the Drum of the Ear ;) I am of Opinion, that it 5 
| capable of being more or leſs ſhaked, according as it is 
more or leſs ſtretched. Wherefore I can eaſily perſuade 

* my ſelf, that we ſometimes ſtretch or looſen. it, in or- 
deer to receive the Impreſſion of the Sound more ſen. 
bly, and to make it the better agree with the Motion of 

the external Air: So that Attention conſiſts in nothing dl 

but in a due ſtretching or looſening this Membrane ; and 

keeping it in that Poſition in which it, will beſt receiye 

ound gives to the 
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ng 
Word: Light of Words, in order not to be ſurprized by any Equr 
and Colours, vocation, it is principally in this of Light and Colours 
whichare commonly. uſed ro ſignify very different Things 
and generally confounded: by moſt Men. Firſt then it's 

q be obſerved ; *that as we have given ths Name Pain t 

the Senſation; which-is: raiſed in us by a Needle when iber t 


Tricks us; fo likewiſe have we given the Name Lig bi t0 
or al Flame, and that of Colour to the Senſation raiſed in 
us by diverſe Objects which we call coloured; thus in 

particular, we give the Names of a White Colour and 
| Green Colour to the Senſations which Suu or Graſs ul 
ally produce in us. RW gs a 
: | N 


W 
9 , 838 A 


2. Secondly, By theſe Words Light and Colour; we 2. Another 
iſo underſtand, tba on the Part of the external 0-5 1 
jects which is the Cauſe of exolting in us the forementi- and Colour. 
oned Senſations: Thus by the Light of the Flame, we 

mean ſomething, I know not what, which occaſions the 

Senſation of Light to be excited in us and by the White-. 

„ef of the Snow, we underſtand ſome other Thing, I 

know not what, that is the Occaſion of our having the 
Senfation of Mhitenoſt. Rs eee ee 

z. And becauſe the Objects which we call luminous, 3. 4 tg 
ſuch as the Sun or a Flame, do not affe our Eyes im- Senſe of the 
mediately, but act by the Inter poſition of ſome interveen- 
ing Bodies, ſuch as Air or Water or Glaſs; yet that which 
s impreſſed on theſe Mediums, whatever it be, is called 
Lyh# alſo, but Secondary or Derivative, to diſtinguiſh it 
from that which is in the luminous Objects which is cal Q—ct 
led original or innate. + l ee eee, e e | 

4 We call thoſe Bodies Tranſparent, through which 4. Te Mean. 
luminous Bodies act upon our Eyes to raiſe the Senſa- #72 of the 
tion of Light, and through which we can allo ſee” Canton Ow 
ours. And we call thoſe. Bodies Opate which interrupt 0pate. 

he Action of luminous or coloured Bodies, or through | 
hich we cannot ſee either Light or Colours. 


es. 


we in the firſt Senſe of the Words, but leave it to eve- "Senſation of 
y one to make them clear to himſelf by his own Expe- e Go. 
C | . . 3 , "If : THY . | D uy cannd: be 
ence; for I think it as impoſſible to 5 another Per- deſcribea. 

on a true Notion of that particular Senſation that We 

ave of Colours, as it is to give it to one that is born 


en happens that the ſame Food may at the ſame time n the ſame 


Iſo happen, that two Perſons looking in the ſame man- . — raiſe 
er upon the ſame Object, may have very different Sen- e ſame Sen- 
ations ; and I am the more perſwaded of this, becauſe Ya 4 ung 
have experienced it in a particular manner my ſelf. ns. 

or when J had once quite tired and weakned my right 
ye by looking intefitly for above twelve Hours tage- 0 


umies, within a League of me; I found my Sight ſo 


cs with my right Eye, they did not appear to me as 
hey uſed to do, nor as they now do to my left Eye: 
ind, which is very remarkable, I do not find the ſame 
ifference in all Colours: but only in ſome; as for ins 

oo » 0 WS 5 ſtance 
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5. I do not pretend to declare what Light and Culours 5. That bbs © 


6. However, I may venture to affirm,” that as it of- 6. W , 


iſe different Taſtes in two different Perſons; fo it may 2% Cie 


er through a perſpective Glaſs on a Battle betwixt two 4 penal” 
MfeCted afterwards, that when I looked upon Yellow Ob- * © 
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ſtunce in Green, Which appears to me to come near to 
a Blue, when I look on it with my right Eye. This Ex- 
xerience makes me believe, that there may he ſome Men 


in him, by that Name which it uſually dae by; which 
yer being common to the different Senſations that every 


And becauſe we cannot ſee through any of theſe Bodies in 

the Night, he ſays, that then zhey are in Power only tran}: 

parent, and that in the Day-time they become actual) 

_ Zranſparent ; And becauſe it is Light alone that can briny 

this Power into Af, he, concludes, that Light is the Ad 

| F a trauſparent Body as parent. 8 

8. His Opi- 8. As to Colour, he obſerves, that ſince the Ob- 

nt ect in which it is, does not apply it {elf immediately to 

8 our Eyes, in order to raiſe any Lenlion in us, it muſt 

firſt move the Medum which is betwixt that and us; and 

becauſe it cannot be perceived through Opake Bodies, 

nor can it be ſeen through thoſe that are andy tronſþe- 

rent in Power, he concludes, that Colour is that whit 
moves Bodies which are actually tranſparent. 

9. Thar he . Though Ariſtotle in the forecited Chapter, has not 

pars le ſearched this Matter to the Bottoms yet he affirms, tha 

plained whas he has ſufficiently explained what Light, and Colour, and 

Light and Tyanſparency are, and imploys almoſt all the remaining 

Few: #' Part of bis Diſcourſe, in refuting the Opinions of ſome 

. Philoſophers that were before him. However he adds, 

_ that Light is not Fire, nor a Body proceeding from 4 

Luminous Body, and paſſing through a tranſparent one; 

but only the Preſence of Fire, or any other luminous he 
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Chap. 27. of NATURAL PawrLoSopny, \ 199 .4 
with the tranſparent Body. But upon © ing this O- . .- = 
pinion, I fee no reaſon to be fully ſatis ĩed with it, as if —- 
it could not be carried any further than 4riſtorle has 
done, or at leaſt, that it cannot be more diſtinctly ex- 
plained. For it is certain, we are ſtill at a loſs to find ; 
our more particularly what the Nature of tranſparent þ 
Bodies, and alſo what the Nature of luminous Bodies is; 2 
and further how the Preſence of the Latter operates on 3 
the other, to bring its Power into Act; and laſt of all, 

what that is which moves a Body that is actually tranſ- 

4 o. This ſome of the Commentators upon Ariſtotle 10. N ht the 2 
have acknowledged ; and der they might have had ine ] 
ſome Light from what he has ſaid in his Problems, and i, concerning 4 
particularly from * the 61ſt of the El/-venth Section; yet 7 vg, l 
they have either overlook'd what he has ſaid in this 
Place, or at leaſt not rightly underſtanding him, they 

have advanced ſomething which it does not appear that 
Aviſtotle ever thought of, viz. that Light and Colours in 

the Objects which we call luminous or coloured, are 
Qualities exactly like thoſe Senſations which they occa- 

fon in us and (as ſome of them contend) they ariſe 

alſo from a Mixture of Hot and Cold, of Dry and 
Moiſt. And for Proof of this (beſides their thinking, 

that they have. Ariſtotle on their Side) they affirm, that 

it would be impoſſible for luminous or coloured Bodies 

to cauſe thoſe Senſations in us which we feel, if there 
were not in them ſomething very like what they cauſe 

us to ſeel; for, ſay they, nothing can give what it has 

not. = | 
11. But, beſides that Ariſtotle has faid nothing poli- 11. 476 

"a concerning what they have advanced, Authority hve not pro- 

ſtands for nothing, when we are inquiring after Reaſons _ * 

only. And as to what they alledge, it will appear to be 

only a mere Sophiſm, if we reflect ever ſo little up- 

on the Pain which we feel when we are pricked by a 

Needle; for this ſhows us, that it is not at all impoſſi- 

ble for an Object to be able to excite in us a Senſati- 

on which it ſelf has nothing of. And this is ſtill fur- 

ther confirmed from hence, that two Men may ſee the | 1 
ſame Object differently, as was before obſerved, I my 1 
lelf ſeeing N ellow differently with my two Eyes. | | 


1. The 61f of the Eleventh Section) | much for the Propagation of Light - 
Where, after baving .propoſed this | freight Lines. See the Notes on the 
Queſtion, Why we cannot ſee through | latter Part of the 15 Art. of ibi. 
n Opgke Body, He argues very | Chapter, | 

| 94 12. But 


„ 6 m C ·¹· 0 ID . * hve rented MY nn 
WG th PF LR ant 8 
n 4 +: 8&8) Sd Is 9 A — * £56 9 r 7 A > * a „ N + * 7 
5 * "ISAT ' Oe N FX 7 2-2-7 Ari 1 - * nnen 28 4 , 
* * % 82 2 * 1 83 N * vr 7 4 47 +>; IF A, on, * 
4 0 We * 


— * 1 . 4 r I 67 * *, 24 Pe © * F 55 * 
3 ' , 2 2 1 __ ' ; : 2 e 
* 3 ” 4 : ; | 3 5 * : . 8 th : : FE 
—- -» - 2 , 9 Sy 2 * 0 * N 2 =, 27 is . * þ * +3 
* 200 ROHA ULT. SYSTEM Part I. BC 
2 % : : ' : 2 a 5 * 3 
"IR ; =" % 0 


Fo 72. ni 12, But that which moſt evidentiy ſhows, that it is nat 
AN t ere. at all neceſſary there ſhould be any Reſemblance between Iſl of 
=—_ | the Quality of the Object, and the Senſation it excites, Ml of 
is this; that we certainly have very ſtrong Senſations of I Pc 
Red, and Yellow, and Blue, and all other Sorts of Co- or 
"Jours, upon looking through a/ Triangular Glaſs Priſin, in Ml . 


Which no one ever ſuſpected that there was any Thing like I ;- 
the Senſation which it raiſes in us. | 
| 13. The Ab- 13. That which others of them ſay concerning the O. 
| <> fin riginal of Colours is ſtill more abſurd. For what Con- 
Fm of the nexion is there betwixt the Iaeas we have of Hot and 
Ariſtotelians. Cold, Dry and Moiſt, and thoſe which they ſuppoſe us 
DT to have of Colours: If what they fay were true, it would 
from hence follow, that the ſame Object ought to have 
as much Variety of Appearances to the Eyes, as it raiſes 
different Senſations to the Touch; which does not agree 
= with Experience: On the contrary, there ure ſome Bo- 
9 dies, ſuch as poliſhed Steel, and Lobſters, which when 
"WM heated by the Fire, acquire a certain Colour; but when 


® made cold by dipping them in Water, they do not alter 
3 their Colour. 5 | 
14. 4 Cn. 14. Leaving therefore the Opinion of Ariſtotle and 
pariſon of the his Followers, concerning Light and Colours, let us now 
by" Title wi I conſider what Part we are to take upon this Subject. And 
% of Pain, Firſt, Since we have no Reaſon to ſay, that the Light of 
T luminous Bodies is any Thing elſe but the Power which 
they have to produce in us that very clear and bright Senſa- 
tion which aue have when they are before un; Why may 
we not compare this Power with that which a Needle 
has to cauſe Pain in us? Since then the Senſation which 
2 Needle raiſes in us, ſuppoſes only that we are ſenſitive 
Creatures; and nothing more is required in the Needle but 
its Figure and Hardneſs, which are alone ſufficient to 
cauſe a Diviſion in the Part to which it is applied: Solike- 
wile it is reaſonable to think, that the Senſation of Light de- 
pends upon this, that we are by Nature made capable of 
this Sort of Senſation; and that there is in the Pores of 
tranſparent Bodies, a Matter fine enough to penetrate even 
Glaſs, and yet at the fame time ſtrong enough to ſhake the 
ſmall Capillaments of rhe Nerves which are at the Bottom 
of the Eye. Further, as there muſt be ſome Agent to 
puſh the Needle into us, ſo likewiſe muſt wethink, that 
this Matter is puſhed by the luminous Bodies, before i new 
can make any Impreſſion on the Organ of Sight. e 
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perffeies, be the ſame as that of the 
jected Body to wy Horizon, And from 
this Proportion I colleck, that the At- 
traction of the Rays of Light is more 
than 1000020000000000 times 
goo than the Gravity of Bodies on 
Smper ficies of the Earth, in pro- 
portion to the Quantity of Matter con- 
tained in them; Viz. if Light takes 
about ſeven or eight Minutes in 
coming from the Sun to the Earth.--- 
Now, 4s in Alzebra, where affirma- 
tive Quantities vaniſh and ceaſe, there 
Negatius enes begin; ſo in Mecha- 
nicks, where Attraction ceaſes, there 
a * Vertue ought to ſucceed.— 
Therefore 4 Ray, as ſoon as it is ſhaken 
off from a ſhining Body,by the vibrating 
Moien of the Parts of the Body, and 
gets beyond the Reach of Attraction, 
driven awdy with exceeding great 

Velocity. Opücks pag. 370. 

1. In the ftreightneſs of its Pores) 
Thus Arie clearly expreſſes him- 
felf. The i will not penetrate 
folid Bodies, becauſe it can go only 
through a fireight Paſſage (this the 
296 of Sun are an Evidence of, and 
alſo our not ſeeing any Objefs but 
what are right before us; (when there. 
fore the direct Progreſs of the Sight is 
hindred by the Pores not being all 
freight, it cannot paſs throngh. But 
the Sight will paſs through flnid Bo- 
dies, becauſe the Pores are ſmall and 
 ftreight _ it is not hindred from 
going through them. Wherefore Glaſs 
it tranſparent though it be very thick , 

but à piece of Wood is not tranſpa- 

rent, though it be very thin, becauſe 
the Pores of the ſormer are regular, 
and theſe of the latter irregular. 
does their being large ſignify any thing 
if they be not fireight; neither are 
barer Bodies the more tranſparent, 
unleſs their Pores are ſo diſpoſed as 
to admit of a Paſſage. Prob. 61. SeQ. 

It. And indee War ſtreight Pores, 

or rather ſuch as croſs one another e- 
very way from all Sides, are neceſſary: 

to a Body*s being tranſparent cannot be 

doubred : But how it can be, that not 
only Claſs and Diamonds, but alſo 


Water, whoſe Parts are ſo ealy to be 


Nor 
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moved ſhould have its Pores ſtreigbt, 
and eaſy to paſs through from all 
Sides; and all Ways, and yet at the 
ſame time, the thinneſt Paper or even 
Leat-Gold, for want of ſuch Pore, 
ſhould exclude the Rays of Light; 
is not ealy to be conceiv'd. Where. 
fore we muſt ſeek for another Cauſe 
of Opakeneſs. | | 
We muſt know then, that all By. 

dies whatſuever, have in them much 
fewer Parts, and much more Pore 
or void Spaces, than is requilite for 
che greateſt Number of Rays of 
Light to find a free and open Pal- 
lage in ftreight Lines all v . 
out running upon the Parts, For 
fince Water is nineteen times lighter, 
that is, rarer than Gold ; and Gold 
it ſelf is ſo rare, that it will vey 
eaßly, without making any Refiſt- 
ance, ſuffer the Magnetick Effluvia io 
paſs through it, and will eafily a. 
mit Quickſilver into its Pores, and 
will alſo let Water go through it, that 
is, it has more Pores than ſolid Parts; 
conſequently Water will have aboye 
forty times as many Pores as ſolid 
Parts. Andindeed yuu may think,Gold 
and Water, and all other Bodies (with 
great Probability) as much rarer ſtil 
as you pleaſe; For if we conceive thi 
Farticles of Bodies to be ſo diſpoſed 
amongſt themſelves, that the Inter: 
vals, or empty Spaces between them, 
may be equal 5 Magnitade to then 
all: and that thefe Particles may bt 
compoſed of other Particles much ſmai- 
ler, which have as much empty Spatt 
between them, as equals all the Mag- 
nitndes of theſe ller Particles: 
And that in like manner, theſe ſmal- 
ler Particles are again compoſed i 
others much ſmaller ; all which tagt. 
ther, are equal to all the Pores 
empty Spaces between them, and | 
on perpetually, till 2 come to ſold 
Particles, ſuch as have no Pores # 
empty Spaces within them, And 
in any groſs Body there be, for 1 
ſtance, three ſuch degrees of Particle 
the leaſt of which are ſolid;. this B- 
wiil have ſeven time? more Porti 


than ſolid Parts, But a” 


o 


. Oo» 


SCR Om. 


" &8 


8 ED” 


R 5 * ene r 4 OE IE TE EI 9 * R 
2 eee 3+ ad 4 T N Fo 3 9 9 * : 8 n 
. . FOES LY, ord IAG at 9 P 
4 7 * * ** 88 2 e W * N JAY = CT EO 1 F 


* * 2 N * 
en » 0 


* 


PR 


* 


Ly 
. 
* , 


, N £ n a a p * * " . "A * 
rere 1 2 * * ann. 5 PREY GE. VS vo bat S * 
444-42 9 3 ä 8 RS * WE e 8 
5 5 R * * 8 8 « WP 7 
5 7 * 


8 9 A e : 


16, I doubt not but that this Opinion will be eſteem- 26. 4 Con- 
cd 2 Conjecture only. But if it ſhall afrerwards be made 


Wehe 


Properties of 


to have in it all the Marks of Truth, and that 
Light can be deduced from it: I 


that That which at firſt looks like a Conjecture 


Truth 


on of 


this Conje- - 


cturs. 


ill be then received for a very certain and manifeſt 
17. And firſt, that we are fitted by Nature to per- 8 That we 


ceive what we call Light, though there were nothing are fitted s 
that bore any Reſemblance to it without us, we have | 


a very 


convincing Experience : For if, when it is the 


perceive 
Light. 


Darkeſt that can be, we rub our Eyes in one particu- 
lar manner, or if by chance we receive a ve 


Blow upon them, ſo that the internal Parts of the Eyes ; 
by the Blow, we fee 


ae very much ſhaken 


Light, and 


af, bright Sparks, which ceaſe as ſoon as'the Motion 


fur degrees of Particles, the 
heft 72 are ſolid, the Body 
will have fifteen times more Pores 
than ſolid Parts. If there be five 
Degrees, the Body will have one and 
thirty times more Pores than Parts. 
If fix Degrees, the Body will have 
Sixty and three times more Pores than 
ſolid Parts, and ſo on perpertnally, 
Newt. Opt. 3 243+ | | 
The Reaſon therefore why ſume 
Bodies are Opake, is not the want of 
Pores which are ble on every 
yon in tre nt ger 3 either 
the unequal Denſity of the Parts, or 
the Largeneſs of the Pores, either 
filed with other fort of Matter, or 
ele empty; by which means the 
Rays o — in paſſing through 
re vally bent backward an 
forward by innumerable Refſections 
and Refractions, till at laſt they bir 
upon the Parts themſelves of the Bo- 
dy (See the Notes below on Art. 35. 
and ſo are wholly excinguiſhed 
loft. Hence it is, that Cork, . 
Wood, &c. are Opake-; and Glaſs, 
Diamonds, Sc. tranſ t. For 
in the Confines of that are 
like, and ot equal Denſity, as the 
Parts of Glaſs, Water, and Diamonds 
ue, by reaſon of the equal Attracti- 
an on all Sides, there is no Reflexi- 
an or RefraQion ; and therefore the 
Rays of Light which enter the firſt 
Gperficies of theſe Bodies eaſily LE 
Q (except ſuch as chance fall 
pon the ſolid Parts, and are extin- 


/ 


whole Body. in the Confines of 

Parts which are very unequal in Den- 

ſity, ſuch as = ee or 

Pa com with each other, or 

with the 7% or empty Space in 
e 


pres ned. See the Notes on Art. 35. 
| velow) in a right Line thro the 


the larger Pores of them he great- 


eſt Reflexions or Refry 
| made, becauſe ot the unequal Ar- 
traction; therefore the Rays can by 
no means paſs N Bodies ; 
but are perpetually 
and forward, and at laſt loſt, That 


ns are 


cipal Canſe of the Opacity of Bodies, 
will conſidering that 0- 


ſity with their Parts, f 

dipp'd in Water or Oil, the Oculus 
nen- Cloth oiled or warniſhed, and 
many other Subflances ſoaked in ſuch 


the little Pores, became by that means 
more tranſparent than otherwiſe ; ſo, 
on the contrary, the moſt tranſparent 
Subſtances may by evacuating theiv 
Pores, or ſeparating their Parts be 
rendered ſufficiently pate, as Salts 
or wet Paper, or the. Oculus Mundi 
Stone, by being dried, Horn by being 
ſcraped, G laſs by being reduced to Pow- 
der, or otherwiſe flawed ;-- and Watey 


by being formed into many ſmall Bub- 
bles-- become Opake, Newt Opt.p.224+ 


18. Fur- 


backward - 
this Diſcontiuaity of Parts is the prin- 


ear 
3 beben 3 

| their Pores with any 

, pdt or almoſt * Den- 
bus Paper 


Mundi dtone ſteeped in Water, Lin- 


Liquors -as will intimately pervade 
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8. r 18. Further, That there is ſuch a Thing as ſubtil Mat- 
. ter which penetrates: che Pores of tranſparent Bodies, the 
a Mares, Diſpoſition of which to recede from the Center of the 
Ve. - fecondary or derived Light, has been ſufficiently proved 

before, when we ſhewed the Neceſſity of the ſecond Ele. 

ment; and we may venture to affirm, that none of thoſe 

-— +. - Things would come to paſs without ir, which we have 

+: +. - before obſerved to come to paſs, when we explained thoſe 

Motions which are. uſually aſcribed to the Fear f 2 
%% d ⁰ rourf; 39 ; 

5 That iz. 19. Nothing further remains, but to ſhow that lumi- 

inen, Bo- nous Bodies do actually puſh this Matter every Way; 

Le which they will be found todo, if it be true, that the Parts 

| Wa: ; and are very ſmall, and very much agitated. Let us then ex. 

wbat it i amine all the luminous Bodies that we know, and ſee if 

pu Fea, the Parts of which they are compoſed, be not as ſmall, and 

op as much agitated as we ſuppoſe. And to begin with Ham. 

a It has been already ſo plainly demonſtrated, that it is 

compoſed of Parts very ſmall, and which move with 
the greateſt Celerity, that it is ſuperfluous to ſay any more 
, ß nn 
20. Whence 20. We ſee alſo, that there ariſes very bright Sparks up- 
it is that on ſtriking a Flint againſt Steel, or two Flints againſt each 
ent other, or an Indian Cane againſt a common one, or by 
9 ſtrokeing the Back of a Cat in the Dark, when the Wea- 
am hard Bo- ther is dry and cold, i and in a Multitude of other Things. 
— 4 The Cauſe of all which, is only this, that ſome of the 
Particles of theſe Bodies being entangled between others, 
when they are ftruck, acquire in flying off, a Motion like 
that of Flame, by which they in like manner puſh forward 
the ſmall Globules of the ſecond Element. 
217. TheCanſe | 21. There is ſome ſort of rotten Wood, and of Fiſhes, 
of the ſhining auhen they begin to be corrupted, which ſhine very bright. 
. of Now a Body cannot Hee or be corrupted, but by the 
| fone Fiſhes Motion of its Parts, ſame of which fly off (as is evident 
ein rotten Wood, from the Largeneſs of its Pores, and 

* from its Lightneſs, which render it different from What 
it was before; as a Coal, and the Wood out of which it 
is made differ from each other.) We muſt own therefore, 


r. And in a Moultitade of other rubbed, will ſhine bright, not by im- 
Things) Thus likewiſe Amber Tub- | pelling' or pretfing upon the Parti 
bed very hard in the Dark; Qwick- | cles of the fecond Element, for there 

 flver ſhaken ina Vacuum; and a Glaſs | is no fuch Thing; by ſending 
car of which the Air 1s exhauſted, forth ſmall Particles Which are the 
x it be turned round vEry quick and yery Light it ſelf, © 


' | es , that 


- 
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daß 27. 'of Kibbuss. ; Wot. _ 


that the Motion of the Parts which we ſuppoſe. i. lumi- 
nous Bodies, 1 is to be found here allo-:--;:;-- 5 

12, It is not ſo eaſy 10 tell certainly, Wat fort of 
Motion that is, which makes ſome Worms: and Flies to 
ſhine in the Dark: However it is very probable, that 
ſome ſort of Matter is exhaled out of theſe. Inſects, like 
the Sweat of other Animals, and that this puſhes. the 
Matter of the ſecond. Element; and this is confirmed - 
from _—_ that 1 . to ſhine, as ſoon. as they 
are di XN |} | 

23. The Sen an: the Stars are the moſt luminous Bo- 


dies of any that we know; but by reaſon of their great 125 2 


Diſtance, it is impoſlible to make appear by any Experi- 57” e. 
ments taken near reg that all thei Parts a Fu Moti- MM 
on; all that we can affirm, is only this, that we do not 
obſerve any Thing to the contrary : And ſince they pro- 

duce the ſame. 
ought to think, that they reſemble. it in that by which 
gy Effects are en. vix. 0 the Motion of their 

ates." cs... 


a Diamond, viz. that they ſhine in the Dark 3 I ſhould le are 


freely own, that I am miſtaken in all that T have faid 2 . 
about Light; for there is no Probability, that Bodies fo lese Hi, 


hard, ſhould be compoſed of Parts which ſeparately are 52% _ 
in any Sort of al But it is — theſe © © 
are only idle Stories, told without any Proof, and receiv- 
ed by credulous Perſons, for I have often times ene 
ced the contrary my ſelf. 

25. Tis true indeed, that a Diamond cines very bright 25. What 
in a darkiſh Place; but the Reaſon of this is, becauſe it % Brighr- 
ls ſo cut, that the Sides reflect all the Light which they neſt of e 


receive. towards the ſame Part, as ſhall be more fully {is in. 
explained * afterwards, when we come to treat of , 


Refraction of Light. 


26. We have lately bad an Account from Lesbe, chat 26. Of the 
: ſome Diamonds rubbed in the Dark, have ſhined fo Light of a 
bright for a ſhort time, that a Word or two might be m 


when it * 


read. by, Light of them, 1 have not obſerved this 1 in any rubbed.” 


I. I; to be, found here alſo.) The | ting the Air i in again, it ſeemed to be 
famous Mr. four made an Exper | new lighted, and Ii ned as before: See 
ment of this Matter, which is ver 'the Philo phical Tranfa@. Numb. 

well worth taking notice of. He | For. chis was true Flame, and like 
wh: piece of rotten Wood into'the | all other Flame cannot we preſerved 

Air Pump, which was in a Manner ex- without Air. 
inguiſhed and ceaſed to ſhine,” when F' 2. Some Diamonds rubbed in the 
ICIS exhauſted: but upon le- Dart) See Art, 207 above. 
; 


Diamonds 


22 Of the 


Che. 5 — : 


feds in us, that Flame: does, we 


24. If i e true, What they. * $77 a i Carkuncle and 24. That Na- 


Diamonds that I have tried ; however it nay be true, if 
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without con 


any Thing that I bave hitherto i be 
wrote. For the Rubbi 4 


may taiſe ſome Agitation, if MW 


pot in the Parts of the Diamond, yet at leaſt in ſume il . 


Matter contained in the Pores of it, which continuing n ſ 


Motion in the ſame manner as the Flame in the Pores of 


 - a burning Coal, may for ſorne eite puſh the ſ6cond Ele. fil ” 


ment which is all round it and diſpols it to raiſe a {inal 1 


27. Of the 27. Though we have no Jewels which ſhine in de © 


Stone. 


238. The 


this Stone's 


. 


29. A "ol 
firmation 
hereof. 


we pleaſed. 


is often repeated, theſe Parts exhale, and the Stone quite 


Dark, yet we have a Stone that is truly luminous: This te 
Stone was accidentall wy 4 ng w ah Lake Ohynif Chyniiſt near © 
Bowlogn in a hollow by a Torrent. After ha 
having put it into a Fire for fix —— he took it out, il © 
and 1. it cool; and when it had been expoſed to the Li 

of the Air for ſome time, upon carrying it afterwards in- 
to the Dark, he firſt perceived it to look like a Fite- 
Coal covered ovet with a few Aſhes. I have ſeen ſome 
_ ſhine near half a quarter of an Hour, after which thei 
Light vaniſhed, but by expoſing them to the Light of the 
Air for a ſhotr time, we could make them ſAinoagdin When 


28. The Reaſon hereof very probably is, that the Fir 
has made this Stone extremely porous, ſo that arnong the 
Parts which are almoſt wholly disjoined from each othet, 
there may be ſome 1 ſo eaſy to be put in Motioti, that 
the Light of the Air aloe is capable of agitating them; 
and they may be ſo diſpoſed to retein this Motion; that 
they may keep it after they are removed frot amongſt 
the luminous Bodies, which put them in Motion ;j and 
this is confirmed from hence, that when this Experiment 


loſes its ſhining Quality; which Quality cannot be preler- 
ved above "Buy or five Years, though the Storie be 
carefully ſhut up in a Box, where no Light can come 
at it. 

29. For a further Confirmation of what has been ſaid, 
we may obſerve, that if this Stone be kept too long in 1. 
the Fire, or though it be kept in it but fix Hours, ye I mom. 


1. So eaſy to be put in Metion) Parts of the Urine, prepared over 2 „ 
In much eh lame manner may the | very hot Fire, are ſo volatile and ea 70 
Phoſphorns be accounted for, (che to be put in Motion, chat they. are i come 
manner of preparing it, is at large turned into a kind of Flame, by we ter t 
explained by famous Mr, Byte, _ ication * 5 * of perhart BY ide 1 


to whom 1 refer you,) for it is 
very probable, he ae 


a 
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if the Fire be very hot, all the Parts of it which cannot 
reſiſt the Fire, may be carried off, and then the remain- 
ing Parts may be ſo heavy, as not to be ſhaked by the  _. 
Light; in which caſe the Stone ought not to ſhine, and + 
ſo we find by Experience. „ 5 | 

30. Having thus ſhown the Truth of thoſe three Things 30. Thee 
which comprehend the Whole of our Conjecture, about 1 — 
Primitive or Original Light, concerning what they call 704 45 TR 
econdary or derivative Light, we obſerve firſt ; that be- ment ro al 
cauſe it does not conſiſt in the actual Motion of the ſub- Pifaxces- * 
tle Matter which fills the Pores of tranſparent Bodies, but | 
only in the Tendency or 3 many which this Matter | v4 
has to Motion; it neceſſarily follows, that luminous Bo = 
dies, be they never ſo diſtant, ought to propagate their I 
Force, and * to affect our Senſes in a Moment of Time; 
becauſe the Matter which is puſhed, being extended eve- 
ry way without Interruption, like a very long Stick; the 
luminous Body cannot puſh forward the neareſt Part of 


it, but at the ſame time it muſt impell the furtheſt Part » j 
likewiſe. | | | 3 4 
31. But perhaps ſome may think, that this Train of 31. 4 Dig "of 
Matter which is extended from one Point of the lumi- ficalry atone 3 


nous Body, to a Point of the Object which it illumi- % 47" - | 

nates, and which is called a Ray of Light, may more pro- Light. Y 
rly be compared to a Thread than to a Stick, becauſe ite 
arts are not ſo firmly connected together, as thoſe of a 

Stick are; and ſo it may be conceived, that as we can 

move one end of a Thread, without moving in the leaſt 

the other End, ſo the luminous Body may impel the Mat- 

ter of the ſecond Element to which it is applied, with- 

out neceſſarily continuing that Impreſſion to any great 

diſtance. However, if we conſider, that the World is 

full of Matter, and that a Ray of Light is always ſur- 
tounded by a great many others, which hinder it from 

bending as a Thread does which is not ſurrounded 

by others, we ſhall be of Opinion, that every Ray of 


ſerved) chat Light (which is a real 
Body) is not propagated in a Mo- 
ne ment of Time, but takes up about 
get into the Shadow of Frpirter a| ſeven Minutes in coming from the | 3 
little ſooner than they ought to do. | Sun to the Earth, which is about bh 
when the Earth approaches cowards op >cpoo of Miles (See Newt. Opr. 
Jupiter ; and on the other hand, P. 252.) What ſurprizing Things 
come out of the Shadow a little la- follow from Lights not being pro- 
ter than they ought ro do, when | pagated in a Moment, but in a certain 
the Earth departs from Fapiter (as | Space of Time, You may ſee in the 
many eminent Aſtronomers have ob- 


1. To Aſect onr Senſes in a Mo- 
ment) It appears now from the Phe- 
nomena of Fapiter's Satellites, x hich 


Notes an Part II. &. xxv. Art. 3. 
"Tr Light 


Body may 


agate its 
AdGdion thro” f — | 
2 interme · long thick Tube ſtopped at the lower End; and then let 
Late Ligen. us conſider, that all the ſmall Threads of which this groſi 
Column of Water is compoled, do every one in parti 
. | 
* tw, AC] 
upon the Bottom in the ſame manne 

ed it upon a ſtiff Stick. 

33. That to 33. If this Compariſon 
Propagate this 


Aon it is 


not neceſſary another : 


the Liquor 


ſhould be con- 


tained in an 


Veſſel, ter to a certain 


34. Why the 34. It is 


Action of 

_ Light grows 
weaker, the 
more diſtant 
the luminous 
Body ts. 


Tab. IV. 
Fig. 3. 


1 


reſs with its whole Weight upon the Bottom; and 
we pour in never fo little Oil, it will preſs 
r as if we had pour. 


does not ſeem juſt, becauſe in 
this Inſtance the Water is contained in a Veſlel ; take 
Suppoſe the Surface of the Earth, inſtead of 
being unequal and rough as it is now, were round and 
ſmooth, and imagine it to be covered all over with Wz- 
eight; then would every Point of the 

Earth's Surface be preſſed upon by the whole Weight of 

the Thread of Water which correſpends to it; now com- 

pare the Action of the Rays of Light to the Action of 
this Water, and you will find, that they are capable of 
in the ſame manner, as if they were as ſtiff as a 


true however, and muſt be granted, that there 
is ſome Difference between theſe two Things: For the 
Threads of the Water approach nearer and nearer to each 
other, and tend to the ſame Center, whereas the Rays of 
Light go from the Center and ſpread themſelves towards 
the ſpherical Superficies which we may conceive al 
round them: But this Difference will only be of uſe, to 
| ſhow us the teaſon of a very remarkable Property of 
Light; which is, that the Impreſſion of the luminous Bo- 
dy does not come entire to the Object; but is weaken- 
ed and diminiſh'd a little, according as it ſpreads it ſelf, and 
roportionably to its Diſtance from the Center of Action. 
n order to explain this, let us ſu 
which grows wider towards the Top, to be filled with 
Water as high as DE, and chat afterwards with a Sy. 
ringe we put as much Water in at the End A of thv 
Tube, as will fill the Space AFG, which is of a conſide- 
rable Height, but of a ſmall Breadth. It is certain, that 
this Addition of Water, will raiſe up the Water at HI 4 


propagate the Force). propagated, 
propagate it indeed, 
in ſtraight Lines, as Light is really | 
1 -4þ ; 


above. 


poſe rhe Tube ABC, 


See the "Notes on Art. 15. 
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us litle, but that it will be ſcarce ſenſibly raiſed at DE. 'Now!” 
lis explains the Nature of Light perfectly well. For as 
ter, ¶ ve cannot ſay that the Water at DE is not raiſed at * : 
ich WM but only that it is raiſed but a very little: So we may 

n 2 conclude, that the further the Rays of Light are diſtant 

let from the luminous Body, the weaker they are; which a- 

ols Wl grees with Experience. „„ 
ri. 35. Now as we are certain, that a Body in Motion al- 1222 
and bers its Determination when it meets with another, Body 2% ub . 
res WM that reſiſts it: So likewiſe we may conclude, that Light, tain Bade 
ur- W when it falls * upon the Surface of a ſolid Body ought to be „% 
und back or reflected. Thus for Example, if the ſmall , 
in Globules which are in the Line CD repreſent the Parts 0 
ak? Wl of the ſecond Element compoſing a Ray of Light, which Tab. Iv. 

| of BM als upon the ſolid Body AB, its Action ought to be con- 8.4. 
and Wl tinued towards E, along the Line DE, in ſuch a manner, . 
Va- ss that the Angle of Reflexio» BDE ought to be equal 

the vo the Angle of Incidence ADC, that is, this Action ought to 

t of de propagated in the fame Lines that the Globule C would 

75 deſcribe, if it were alone, and moved in the Line CD: 


| | For 
ef 1 . | ren 


N 


po 1. Upon the Surface of a ſolid Body) II. If the red and blue Rays 
The Reflexion of the Rays of Light | which are ſeparated by a Priſm (the. 
here is cauſed, not by falling upon the | manner of doing which, See in the 
the WI Parts themſelves of the refleQing | Notes on Art. 65. 5 be all of 
Body, but by a certain Power equal- | them caſt on a ſecond Priſm, in ſuch 
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ly diffuſed all over the Surface of the 
Body, whereby it acts upon the Ray 
o attract or repel it, without imme- 
diate Contact; by which ſame Power 
in other Circu es the Ray is re- 
ated; and by which fame Power | 
t 18 at firſt ſent forth from the lu- 
cd ody; as the fore-cited admira- | 
die Perſon has demonſtrated by many 
Arguments, Les 
Though thoſe Glaſſes which we 
call plain and poliſhed, do indeed 


manner, that they are all alike inci- 
dent upon it; the ſecond Priſm may 
be fo inclined to the incident Rays. 
that choſe which are of a blue Colour, 
ſhall be all reflected by it, and yet 
thoſe of a red Colour (though falling 
with the ſame Obliquny) pretty co- 
piouſly tranſmitted. Now if the Re- 
flexion be cihſed by the impinging 
of the Rays upon the Parts of the. 
Glaſs; how comes it to paſs, that 
| when all the Rays tall with the ſame 
Obliquity, che Blue ſhould wholly 
impinge on the ſolid Parts, fo as to 
be all feflected, and yet the red find 
Pores enough in the ſame, Place to 
be in a great meaſute cranſmicted.?. 


f 8 * 
It. Where two Glaſles touch one 
another, there is no ſenſible Reflexi- 
on, and yet there is no Reaſon, why 
the Rays ſhould not impinge on the 
Parts of Glaſs as much when con- 
riguous to other Glaſs, as when con- 
tiguous to Air. id. 5 
IV. When the Top of 2 Water 


Horn. Wl *ppear to the Eye to have a ſmooth 
BC uniform Surface; yet in reality, (ſince 
{WH poliſhing is nothing elſe bur wear- 
with ing away and breaking the Protu- | 
x Sy- derances of the Glaſs, with Sand, 
chi Putty, or Tripoly). their Surfaces are 
this very far from being plain and ſmooth; 
alde- Bi Now if the Rays of Light were re- 
*hat lected by impipging on the ſolid 
. Parts of the Glaſs, their Reflexions 
HI ag old not be fo exact and regular, 
, a we find ny ate; nay, the Rays 
tre. 15 ought to be diſperſed all Ways, al- 
| ot as much by the beſt poliſhed 
Gals, as by the rougheſt, See Newt. 
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For it is evident, that the Globule D ought to. have 4 
Tendency, and to be diſpoſed to go where it would really 


90. if its Power were put into act. And ſince this Glo- 


bule; upon meeting with the Body AB, would neither go 


towards G, nor towards H, but only towards F; it muſt 


= 


- ſubſiding®and exhaling of the Water 
grows very thin; there is no. mani- 
teſt Reflexion, not only ar che leaſt 
Thickneſſes, but alſo at many other 
Thickneſſes of the Bubble, which are 
continually greater and- greater ; and 
yet in the Superficiesofthe thinned Bo- 
dy, where it is of any one "Thickneſs 
chere are as many ſolid Parts for the 
Rays to impinge on as where it is 
of any other Thickneſs. Ibid. - 
V. If the red and blue Rays ſe- 
Parated by a Priſm (the manner of 
doing which, as was ſaid before, you 
may ſee in the Notes on Art. 65. be. 
low) be afterward caſt diſtinaly and 
ſucceſſively upon a thin Plate of 
any tranſparent Matter, whoſe Thick- 
neſſes grow continually greater and 
greater (ſuch. as a Plate of Air con- 
rained berween a plain Glaſs, and a 
- Glaſs that is a little gibbous, ſuch as 
the Object-Glaſs of a long Teleſ⸗ 
cope) this Plate in the very ſame 

art of it will reflect all the Rays 
that are of one Colour, and tranſmir 


all thoſe chat are of another Colour; 
in different Parts ot it, it will tranſmit. 


Rays of the fame Colour at one 
Thickneſs, and reflect them at ano- 
ther, and this by innumerable Fitts. 


Now it is not any way to be ima 
IMS. . 2 * * 
ined or conceived, at it can ſo 


appen by chance, that in the very 
ſame Part of the Plate, and wich the 
very ſame Obliquity of the Rays, 
all the Rays that are of one Colour 
; Id impinge upon the ſolid Parts, 
and all the Rays that are of another 
Colour ſhould hit upon the Pores 
only; and that in different Parts of 


the Plate, in one Place the blue. 


Rays ſhould all impinge upon the 
Faris of the 3 the red Rays 
run all into the Pores; and in ano- 
ther Place where the Plate is a little 
thicker or a little thinner, on the 
contrary the blue Rays only ſhould 
tun all into the Pores, and all the 
red Rays impinge upon the Parts. 
TA: 3 : 
VI. In the Paſſage of Light out 
of Glaſi into the Air there is a Keflexi- 


| propagat 


| 


be allowed, chat it is the Globule F only which is impd 


on as ſtrong as in its Paſſage ou 


of Air into Glaſs, or rather a little 
ſtronger, and by many degrees ſtron. 
ger than in irs Paſſage out of Glal 
into Water. And it ſeems not pro- 
bable» that Air ſhould have more re. 
flecting Parts than Water or Glik, 
But if that ſhould poſſibly be ſup 
poſed, = it will avail nothing, fof 
the Reflexion is as ſtrong or ſtronger 
when all the Air is removed from 
the farther Surface of the Glaſs, 2 
when it is adjacent to it. p. 237. Now 
if any one ſhould imagine accord- 
ing to the Opinion of Cartes, that 
the ſubtle Matter at the further Sur. 
face of the Glaſs is denſer than any 
other Matter whatſoever, and upon 
that Account more ſtrong to refles 
Light than any other Bodies; be- 
ſides that we have before demo- 
ſtrated that that Matter is only a ict. 
tious Thing; and that if we ſhoud 
allow this Matter, and its Power tv 
refle& ns the Light could not be 
by it at the Beginning, 
t muſt immediately be all reflede 
back. upon the lucid Body as foot 
as it is ſent forth from ic; beſide 
theſe 1 ſay, he will /be\convinced of 
the Falſity of this Fiction by the 
following Experiment. 
VII. If Ligut in its Paſſage out 
— Glaſs into Air be wor more 
obliquely than tt an e of 40 0 
41 wy hi. is hol refle&ed, 
if leſs obliquely, ic is in great mes. 
ſure tranſmitted. Now it is not u 
be imagined, that Light, at one De. 
gree of Obliquiry, ſhould meet wit 
Pores enough in the Air to tral 
mit the greater Part of it; and u 


another degree of Obliquity ſhould 


meet with Ro but Parts to te- 
fle& ir wholly ; e Ipeciallys confider- 
ing, that in its Paſſage out of Ai 
into Glaſs, how oblique ſoeverits Il. 
cidence be, it fd Vaſes enough i! 
the Glaſs, to tranſmit a great Part o 
it, If any Man ws (a that it 
not reflected by the Air, but by dt 


outmoſt, ſuperficial Farts of the fi 


| 


chat will appear to be falſe, iy 
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„e al led by it, and which receives its Action. And this is 
ealy confirmed by . Pag For when the Light falls up- 

Glo-: on che Surface any Opake and ſolid Body, as Gold or 

r go Steel, we fee its Rays are refſected, and the Angle of 

this Reflexion is equal to the Angle of Incidence. | 
"pe 26.) Now this being ſo in one ſolid Body, ſuch as Gold 35.74arthere 

| or any other Metal; as it is a generak Truth, it ought to parent on” 
extend to all Sorts of ſolid Bodies, and the Light ought bee fed 

e ou to be reflected in Angles equal to thoſe of their Incidence. 2 ef 


aue Wherefore fince the Pores of two tranſparent Bodies which ** _— 
Glas touch each other, cannot exactly anſwer to one another; _ 

t pro- e 5 El wget 

ITE re. 


Glas, WY plying Water or Oil behind ſome | Glaſs be taken 2 the Light - | 

parc of the Glaſs inſtead of Air; | which goes out of the ſecond Sur- 

g, fe For ſo in a convenient Obliquity of | face of the firſt Glaſs into the Air 
the Rays 0 of 45 or 46 De- | or Vacuum that is between the Glaſ- 

| from erees, ae which they are all reflected | ſes, will not go on forwards, buc 

ifs „ where the Air is adjacent to the turns back into the firſt Glaſs, and 

„Nov Glaſs, they will be in great meaſure | 1s reflected. From whence it is 

cord. tranſmitted where the Water is ad- | evident, chat the Rays are drawn 

u thay jacene to it; which argues, that their | back by the Power of the firſt 

r Suu. Reflexion or Tranſmiſſion depends | Glaſs, there being nothing elſe 

an a0 © the Conſtitution of the Air and to turn them back. p. 238, and 

4 upon Water, or Oil behind the Glaſs, and J 347. And hence it ig alſo maniteſt, 

reflea i not on the ſtriking of the Rays up- as was before oblerved, that the 

3 be- on the Parts of the Glaſs, viz, that | Rays are not reflected by any ſub- 

emon- the Rays are not reflected till they } tle Matter or ther, N & that _ | 

1a 66- bet 40 the further Surface of che | Matter ought to reflect them not at 1 
Glaſs, and hepa, go out of it: | all the leſs, when the ſecond Glaſs | t 

wer toll For if when they are going out of | is fo placed as not quite to touch the 

1 nor bell it, they fall upon Oil or Water, firſt, chan when it is quite taken 

inna wey go on, becauſe the Attraction away. © _ | | 

> Aected of ine Glaſs is almoſt ballanced and | ly, If avy one ſhould ask; 

« ſooo rendred ineffectual, by che contrary | becauſe we have aſcribed the Reflexi- 


beſide Attraction of the Liquor that ſticks | on of Rays to the Action of the _. 
nced dio it. But if the Rays, which go out | whole Superficies of Bodies, with- 2 
by hell o. the further Superticies, go into a f out immediately touching chem ; I 

Yacuwn, which bas no attractive | how ic comes to paſs, that all Rays | 1 


ſage out Force, or into Air which has very | are not reflected by all Superficies ; 
1 mom little, and therefore cannot ballance | but while ſome are reflected, others 
f 40 ol de Attradtion of the Glaſs, and ren- | are tefracted and enter in: This ex- ; 
Aeted der it ĩneffectual; then the attraction | cellent Perſon ſhows, that there are . A 
at mes of the Glaſs reflects them, by draw- | certain Vibrations (or ſome ſuch : » 
is not ul ing and fyinging them back. And kind of Property) both in the Bo- 2 
one De. this is ſtill more evident, by laying | dies themſelves, and in the Rays of | 
er win dogetber two Prims ot Glaſs, or two | Light, e upon the Rays, 
Objeck-Glaſſes of very long Teleſ- | eicher by che Action of the Body 
copes, the ane plain, the other a | which emits them, or by the Ati» . 2 
little convex, and ſo compreſling | on of ſome other Bodies; whence e 
3 ä not fully touch, nor | it comes to paſs, that choſe Rays, _— 
ve too far aſunder: For the Light | which are in that Part of their 
ir of Al which falls upon the farther Surface | Vibration which conſpires with the 
of the firſt Glaſs, where the Inter- | Motion of the Parts of che Body, 
nough it val between the Glaſſes, is not above enter into the Body, and are was 
Part d the Ten hundred thouſandth part of | mitred by Refraction; ang thoſe 
bat it fl en Inch, will go through that Sur- which are on the other Part ot their 
0 . — throug — pod or Vacuwm | Vibration, are reflected Se Newer. 3 
| n the Glalles, enter into 5. 7. 275 1 
2 the ſecond Glaſs. But if the ſecond * | | | 4 
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and therefore many of the Pores, of Air for inſtance, may 
meet with the ſolid Parts of Water, Glaſs, or Chryſtal ; it 
zs impoſſible, bur that tranſparent Bodies muſt refled 
ſiome part of the Light which falls upon their Surface; and 
they muſt reflect ſo much the more, as the Rays fl 
maore oblique, becauſe in that Poſition they meet with 
more of the ſolid Parts of the tranſparent Body upon which 
37. How the | _ Let usnow conſider, what will happen to Rays that 
Nef Light paſs out of one tranſparent Medium into another, upon 
_ 4 en whoſe Surface they fall obliquely. We foreſee 7 that they 
out 1 one ' ought to be refracted agreeably to what was ſaid before 
Nie, concerning Refraction, becauſe theſe tranſparent Bodies 
another, being of a different Nature, the one may afford an eaſier 
Paſſage to the Light than the other, and ſo the Rays ought 
to be leſs inclined. or nearer to the Perpendicular on that 

Side which more eaſily admirs tem. 
38. The hay. 38. Nor are we to think, that a tranſparent Body wil 
der a tranſ- afford ſo much the eaſier Paſſage to Light, by how much 


; e £4, the eaſier it yields to other groſſer Bodies which make 


eaſier will the 
Light paſs 


Way for themſelves, by removing its Parts: Juſt the 


contrary : For as the Paſlages for Light are already made, 


1. That they ought tobe refracted) 
The Rays are refracted, not by fal- 
ling upon the very Superſicies of Bo- 
dies, but without immediate con- 
tact, but that very ſame Power by 
which they are emitted or reflected, 
exerting it ſe}f differently in diffe- 
rent Circumſtances; as may be de- 
monſtrated by the ſame Arguments 
as were before made uſe about 
Reflection without Contact; and alſo 
by che following ones. 

1. Becanſe when Light goes ont of 
Glaſs into Air, as obliquely as it 
can poſſibly do, if its Incidence be 
made ſtill more oblique, it becomes 
totally reſiected. For the Power of 
| 2 . — has 27 

ght as obliquely as is poſſible, i 
the Incilence. bs made #7 — 
obligne, becomes too ſt rong to let 
any of its Rays through, and 
by conſequence 2 total Reflex- 
on,. . 20 | | 
. 2. Becanſe Light is alternately 
refleed and tranſmitted by thin 
Plates of Glaſs for many Succeſſi- 
ons. accordingly as the Thickneſs of 
the Plate increaſes in an arith- 


whether that Power by which Glaſs 
acts upon Light ſhall canſe it to be 
reflected, or ſuſfer it to be tranſ- 
mitted. | | 
3- Becauſe theſe Surfaces of tranſ- 
parent Bodies which have the great- 
eſt refracting Power, refled the great · 
5 quantity of Light. Newt. Opt. 
P. 244+ 8 
4. Becauſe, although the Forces of 
Bodies to reflect and refract Light, are 
very nearly proportional to the Den- 
ſities ot the ſame Bodies; pet 
unctuous and ſulphureaus Bodies 
refract more than others of the 
ſame Denſity. For the Rays 20 
with greater Force upon ghoſe Bo- 
dies to ſet them on Fire, than they 
do upon others; and- theſe Bodies 
act upon the Rays again With 
greater Force by mutual Attraction 
to refract them. p. 245. G. 
Lash. Becauſe, not only the Rays 
which are tranſmitted through Glals 
are reflected; but allo thoſe which 
are near the Extremities of it in 


Air or in a Vacunms or even thoſe 
which are near the extreme Paris 
of any opake Bodies (as the Edges 
of Knives, Cc.) are bent by the At* 


metical Progreſſion, For here the 


Thickneſs of the Glaſs determines, 


traction ot the Body. P+ 293 Cc. 
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it can move ſo much the eaſier as the Parts of the Bo- 
dy through which it paſſes, are more difficult to be put 
out of their Places; becauſe it is the leſs liable ro lIoſe 
its Motion in paſſing ; in the fame manner as a Bowl 
will run eaſier upon the firm hard Ground, than upc 

ſoft Ground, or upon the Graſs. And thus as Water 

s in ſome Senſe harder than Air, and Glaſs harder than 
Water, and Chryſtal harder than Glaſs, it follows, I that 
Light ought to paſs more eaſily through Water, Glaſs 

and Chryſtal, than through Air; and its Rays ought to 

be leſs inclined, or to approach nearer to the Perpendi- 

cular in theſe Bodies than in Air. „ 5 85 


39. This may be tried many Ways; I will ſhow you 39. 4% Er. 
one that ſeems to me very evident. I cauſed a Braſs Pe 


- 


Box ABCD to be made, with*a Cover to it of the IT 


ame Metal. The Bottom BC was a Piece of Venice paſſing one e 


Chryſtal, under Which I glued a piece of Paper, with 7 


Water. 


ſeveral Marks made upon it at Pleaſure. I expoſed this Box Tab, Iv. 


to the Rays of the Sun, that a Ray, ſuch as FE might Figs, 
pa through the Cover at the Hole E, and looking un- | 
derneath, I obſerved the Point G, which the Ray came 
to; then without altering the Situation of the Boxz which 
was full of Air only, I filled it with Water, er 1 
poured in at the Hole M; then I obſerved, that the 
Ray did not come ſo far as G, but only to L. ſo 
= it was wearer the Perpendicular HI, than it was be- 
ore. e 1 

40. Now to find whether a Ray paſſing out of Water 


may move our Eye B back, till the Edge of the Veſ- 4. 


Tab. IV, 


{el juſt hides the Object A; then let the Veſſel be fil- pig. 6. 
led with Water: . which, the Object 5 | 
ving changed its Place, will begin to appear by the Ray 
CB, which coming from A by C, will be bent, and re- 

moved from the Perpendicular ECF, whereas otherwiſe the 

Ray would have gone freight on to D. ts 


| | | | + 
1. That Liebt ought to paſs more | Wherefore 4 Ray falling upon Va. 
eaſily) Mr. Le e Acker a | ter ont of Air, Sh ys, Bo from the 
lurprizang Miſtake here. Therefore, | Perpendicular ; on the contrary, 4 
lays he, the greater the Reſiſtance of | Ray coming out of Vater into Air ap. 
the Body is upon which the Ray falls, | proaches nearer to the Perpendicalar; 
ſo mach the more does it recede | becanſe Air reſiſts it leſs than Water, 
ſum the Perpendicular, and the leſs | Phyſ. Book V. Chap. viii. Se. 17: 

(be Reſif ance, the leſs does it recede. | contrary to all Experience. 


P'3 41. Be-: 


into Air be turned from the Perpendicular, we may make es 1 
uſe of a very common Experiment. We may put any %% Refradi. 
Body, a piece of Money ſuppoſe, at the Bottom of a A a, of 
hollow Veſſel, which contains nothing but Air; then we Mater into 


= = 1 


_ _ Lighe paſſing 


NGO. 


. 


Light paſſin 


Fig. 3. draw through the Points B, D, F, Lines 


to the Glaſs, that is, the Lines ABK, HDI, LFI 
tending towards the Point G, which I ſuppoſe to be ii 


= 


Center of the Superficies wy This being done, we 
| B, being in the Perpendi 
cular it ſelf, ought not to beat all refracled as ir paſſes ou 
of * Glaſs, but to go on MY Soars E _ 
it f in perpendicular upon the Superficies of tht 
Air 2K 271 as Sms — the Point R, which 1 
the Center of this Superficies) and therefore it will cor 
tinue to go ſtrait on ſtill towards G, without any Re 
ction. But as to the other Rays, ſuch-as CD, and EF 
becauſe they do not fall perpendicularly, it is eviden 
that they will not go directly to O and N, but will 2 
proach nearer to the Perpendiculars HI, LM, and go 0 
Q and P, and by this means they will tend towards the 
Ray ABK; and becauſe, having drawn the Lines TQ 


may confider, that the Ray 


throuh a Conſidering how it is made, when Light paſſes out 
E Ei Priſm. Air into Glaſſes of various. ſorts of Figures. Suppol 
1 Ig. 5, then, in the firſt Place 1 4 triangular Priſm ABC, uy 
OY on one Side of which, ſuppoſe AB the Ray DE f. 
4B ._ obliquely. From what was ſaid before concerning the 
E- Rays paſſing out of Air into Glaſs, it follows, that iffſpar: 
ought not to go on in a ſtreight Line to E, but to G 

in order to approach nearer the Line HEI, which i 
ſuppoſed to be drawn through the Point E upon whid 

the Ray falls, and to be perpendicular to the Surfac 

AB. After which, the Ray EG paſſing obliquely ou 
> of Glaſs into Air, ought not to go directly to L, bu 
to M. becauſe it is turned from the Perpendicuk 


42. Of the 42. Suppoſe now a Lens or a Glaſs convex on bot 

| Refration of Sides, ſuch as is repreſented by the Figure 2B3K, an 
. 5 imagine a great many parrallel Rays, ſuch as AB, CD 
Convex Glaſs, EF, to fall upon its Surface; now in order to find ou 
Tab. IV. how theſe Rays ought to be refracted, we muſt fi 
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_ © ROQHAULT'*s SysT2zM Parti 


41. Of the EY 1. Becauſe Refraction will be of great Uſe her after the 
Refration of it. is worth while to explain the Nature of it fully, þ 


SPM perpendicular through the Points P and Q: that For 


the Lines which tend to the Point R, we find that ti 


| ib. 

3 Rays DQ, FP fall obliquely on the Surface of the Ai Fg. 
8 ve conclude, that they will be refracted, and go fro 11 

. the Perpendicular. So that DQ will not go directiy to M ct d 

but to G, and FP allo will not go directiy to V. butt _ 

55 | | | Glaſs 

1. A Triaugalar Priſm) See the Notes on Art. 65. below. vides 
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Chap. 27. f NATURAL PRAHeserux. 


the Rays, that fall on the other ide of AB, which will be 
text ſo, as to interſect the firſt 1 ſomewhere near the Point 
MG; thus we ſee, that it is the Property of 4 Convex-Glaſs, 


7 


jo collect together the Rays of Light which fall parallel 


the 1 If whilſt the Glaſs remains in the ſame Situation, 12 Of the 
that I parallel Rays fall upon it from ſome other Place, we ſhall , e * 
ind that they will meet together in ſome other Point, and which came 
dot in G; thus if they come from the right Side of thoſe Ii eren 
before drawn, they will meet on the left Side, viz. near 
Y; and on the contrary, if they come from the left 
Side, they will meet on the right Side forewhere near Z. . 
Let us conſider in the Third Place, A Glaſs that ++ of 

is thinner in the Middle than at the Edges, that is, a Glaſs 1,4: poſing 
concave on both Sides, ſuch as is repreſented by GBHIMK, through « 
and ſuppoſe the parallel Rays, AB, CD, EF, to fall up- G. 
on it. Now in order to ſee how they ought to be refracted, Tab. iv. 
let us erect Perpendiculars at the Points B, D, F, where Fig. 9+ 
they enter the Glaſs: This being done; ſince the Ray 
AB coincides with the Perpendicular, it will enter the 
Glaſs as far as M without any Refraction, where becauſe 
it falls perpendicularly upon the Superficies of the Air, it 
will no more be refracted at going out, than it was at 
entring into the Glaſs, and conſequently it will go direct - 
ly to L. But becauſe the Ray CD falls obliquely upon 
the Surface of the Glaſs, it will not go directly to P, but 
will turn to Q. becauſe it tends towards the Perpendicu- 
lar NDO; and becauſe the Ray DQ falls obliquely up- 
on the Surface of the Air alſo, it will not go directly to 
ill cont T. but will be refracted towards V, becauſe it goes 
Retr the Perpendicular RQS. So likewiſe if we examine the 
nd EN Ray EF, we ſhall find by the like Way of Reaſoning, that 
- : will go to Y, and from thence 5 Z. Whence 8 ſee, 

Haß that ir 2s the Property of a Concave-Glaſs 2 to diſperſe the Rays 
go 0 which fall al 4h it, 5 2 Ke | 2 


art] 
rearter, 


0 


8 10 I, Somewhere near the Point G) | whole Thickneſs BK. See Hugen's 
that For the Rays are not collected to- Diopt. pas + 27. p. 94+ and is 
hat thi gether exactly into the | row, Sed, V. 
rab. Iv. fame Place, and the Fo- 2. To diſperſe the Rays) In ſuch 
ae Ai Fig. 8. cus is not in a Point, but a manner that they may ſeem to 


o from in a ſmall Line, that is, | come from a ſmall Line, _ 
| n part of ne Line KG, ſo that ſome | or ſuch Parr of the Line Tab. IV. 
y (0 "iN of the Rays meet with each other | AR as the foremention. Fig. 9 1 


but i nearer the Point K than others of | ed ſmall Line was, into 
dem. Thus for Inſtance, if the which they were gathered in paſſing 
Glaſs be equally gibbous on both | through a Convex: Glaſs. 
Sides, that Line will be T of the | | 


" 4 . 
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45. Hew the 45. Let us conſider. in the Fourth Place, à Glaſs cut 


15 paſſing thro” other, ſuch as is repreſented by the Figu * ABCDETS, 


2 Glaſs that and ſuppoſe the Rays FG, HI to fall parallel upon it: 


es Late Draw Perpendiculars in the Points G and I ; then be. 
Fiel. Cauſe, from what was before ſaid, theſe Rays ought to gy 


| Fig. „ gowards the, Perpendiculars, we are ſure that they wil 
F bend towards K and Q; and- becauſe they again fall ob 
liquely upon the Surface of the Air ST, we conclude that 
they will be refracted a ſecond. Time; ſa that GK wil 
tend towards L, and IQ towards M ; and becauſe all the 
parallel Rays that fall upon the fame plain Superficies, ate 
equally inclined to it, they will be equally refracted, and 
cConſequently will be parallel when they come out, ſo that 
thoſe which fall 250 the Superficies BC will go along 
with the Ray KL, and thoſe which fall upon AB, 
CD, DE, will go along with the Rays QM, PN, 
46. Wherein 46. So that if the Surface TS were covered with an 
the Lufire of opake Body which receives all the Rays of Light that fall 


3 "2, 1 5 ee 8 | upon the Superficies AB, BC, CD, DE; it is ev ident, that 


none of them will come upon the Parts SQ and RT, and 
conſequently they will look darker. ; whereas the Part Q 
receiving all the Light which falls upon every one of the 
Surfaces ought to appear very bright; and herein con- 
fiſts the Luſtre of a Diamond and other precious Stones 
N which are any way tranſparent. For they will not ſhine, 
unleſs they be cut with a great many Superficies in 
ſuch a Manner as to turn the Rays of Light towards 
one Place at the Bottom, where is a ſmall Plate of 
Gold or Silver to receive the Light, and reflect it back 
to our Eyes. | | 


47. Of the 47. Laſtly, Let us ſuppoſe a plain Glaſs of equgl Thickneſs 


ch ＋ 5 every where, ſuch as ABCD, upon which the parallel 
boa 2 Rays, EF, GH, IL, if they fall obliquely, fall with equal 
Glaſs,  Obliquity, ſo that they are equally refracted, by approach: 
2 ing every one of them towards the Per uber and 
Int therefore g6 to M. O, and Q being fn rallel, and 
| conſequently equally inclined to the Surface BC ;- whence 

it follows, that in paſſing into Air, they recede equally 

from their Perpendiculars, and ſo continue always paral- 

lel. Bur we muſt obſerve here, that the Rays EF, GH, 

IL, which incline towards the Right, when they firſt en- 

ter into the Glaſs, are inclined as much towards the Left, 

when they come out of it: So that we may ſay, the Glaſs 

| oo a a Ol 
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Chap. 27. NATURAL PHILOSOPHY, 


undoes that by the ſecond Refraction, which it did by 
„ ths 1 | | 
48. Since Light not only ſhines, but heats alſo, we 48. Thar aft 
may here add. ; that though. we cannot perceive any Ine- $77 - 2 * 
quality in the Action of luminous Bodies, but that they producing © 
ſeem to impell -uniforwly'the ſecond Element which ſur- Heat. 
rounds them, towards thoſe Bodies which terminate their 
Action; yet Reaſon ſhows us, that they act more ftrong- 
y at ſometimes than at others; not only becauſe their 
arts are not all equal, nor are they always the fame _ | | 
which are applied to che fame ſurrounding Matter to im- = 
pell it; but alſo becauſe this Action is at firſt commu- — 
nicated to a tranſparent and liquid Medium, the Parts of - "4 
which continually move out of their Places. ' And this 4 
cauſes the ſmall Globules of the ſecond Element to im- © 
preſs a kind of Trembling upon the Parts of the Bodies I 
to which they are impelled by the luminous Bodies; and 1 
becauſe Heat conſiſts in ſuch a kind of Agitation, it 3 
8 * that all luminous Bodies ought to produce ſome 
., * 20 I EI \ KS oY 

49. However, it may happen that this Heat may not 49. mW ꝗ 
be at all perceivable, either becauſe of the Weaknels of 22 wy I 
the luminous Body, or becauſe the Organ upon which — | 4 
it acts is hotter than it. Thus if coming from a Fire we die. 
expoſe our ſelves in a cold Night to the Rays of the | 
Moon, we ſhall find-ic very cold; becauſe in ſuch Cir- 
cumſtances, We give more Heat to the Air which ſurrounds 
us, than that that does to us. | 

50. And as the Sun is very bright, ſo it ought to raiſe Jo, The ſr- 4 
the moſt ſenſible Heat in us; and fo we find by Ex- 2 — - I 
perience every Day that it does; nay to that Degree, Heat. .J 
that when its Rays are collected by a concave-Glaſs, the 
will not only ſet combuſtible Bodies on which they fall, 
on Fire, but will melt Metals, Stones, and Plints, 


/ 


1. Undoet that by the ſecond Re- | 2. That double and irregular Re- 
fraction) We muſt have a Care ot | fraction of {land Chryſtal, where- 
thinking, that the ſecond | by not only the oblique Rays are 
Tab, V. Refraction ſo undoes the | ſeparated into two Parts on the ſame 
Fig.2, firſt, that the Object is] Superficies by a double Refrafion ; 
ſeenin its true Place; for | bur alſo choſe that fall perpendicular- 
the Ray B extended backwards | ly are half of them fefacted like- 
will not coincide with che Ray Fx wiſe, is very-different from all thoſe 
bur fall to the right Hand of it, and | hitherto dare Kae The Explication 
that ſo much the more, the thicker | of this you way ſee in Newt. Opt. | 
the Glaſs is. But as to Colours the p. 331. x 
ſecond Refraction does indeed undo | . 
ve uſt, See the Notes on Art, 65. 
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_ ROHAULT's SYS 


2 have ſeen. FF 
$8. That the 51. Having ſufficiently explained the Nature of Light, 
| colored Body and the common Properties of it; the firſt Thing that 


is not the im- 


mediate Canſe we Obſerve concerning Colours, is, that they are not per- 


of the Senſa- ceived by the immediate · Application of the coloured Ob- 
dien of Colour. ject to the Organ of Senſation: From whence it follows, 
that it does not of it ſelf excite in us that Senſation of 
Colour which we have upon looking on it; for we cer. 
tainly know, that one Body cannot act upon another with- 
out immediate Contact; but whatever there may be in 
the coloured Object, in which its Colour conſiſts, we 
muſt think, that it acts thereby upon ſome Medium which 
it finds, and by that Means acts afterwards upon our Or- 

| gan of Senſation. | e 
52. Thatitis 52. If the coloured Object only had been conſidered, 
* og me which generally is at reſt, when it affects the Senſes, I 
of the Rays of doubt the manner of its acting upon the Medium would 
185 5 wn r never have been diſcovered, and conſequently we ſhould 
_ ferent Senſa- never have known diſtinctly what Colour conſiſts in. But 
dien of Colowrs if we obſerve, that ſuch Bodies are not to be perceived 
1 in the Dark; and that in order for them to appear co- 
Go loured, it is neceſſary for them to have ſome Light, the 
Nature of which is to be reflected, when it meets with 
a Body which it cannot penetrate ; it is eaſy to conelude, 
that it is the Light which acts upon our Organ of Sen- 
fation to make us perceive any Colour, and that the whole 
Action of the coloured Body conſiſts in giving it * ſome Me 

dification which it had not before. FRE 
| — 53. Thi 


I. Some Modification which it had "os the eaſieſt of all. and the molt 
not before.) In order to explain the | turned out of a-ſtraight Line toward 
Nature of Colours we muſt ob- L, by the Action ot the refradting 
ſerve, Ep | Superficies; and the reſt of them 
(1.) That it is found by Experi- | according as they exceed each othe 
ence, that the Rays of Light are | in Bigneſs, are more difficultly, and 
compounded of Particles different | leſs turned but of a right Line, 
trom one another: that is, which | the Points betwixt G and L. 
ere (as is highly probable) ſome lar: | (3,) Thoſe Particles of Light 
er and ſome ſmaller. © © | which are moſt retracted, make! 
' (2.) That a Ray, ſuch as FE, | ſmall Ray of a Violet Colour; tha 
falling upon a refracting Superficies is, (as is very likely) the ſmall 
ina dark Room, is not | Particles of Light, ſeparated from 
Tab. IV. refracted whole to L, but | the reſt in this manner, excite th 
Fig. 5. as it were ſplit into a | ſhorteſt Vibrations in the Tunica Rr 
90 great many ſmaller Rays, rina, to be propagated from thence 
fome of which are refracted to L, | along the ſolid Fibres of the optick 
others of them to ſome other Points | Nerves into the Brain, there to ex. 
\ berwixt L and G: Thar is, (as is | cite the Senſation ot Violet Colow 
very probable likewiſe) thoſe Par- rhe darkeſt and the fainteſt of an 
ticles of Light which are ſmalleſt, | Colours, And thoſe Particles Wi 


7 


4 3 N 8 ” ww" 2 LA * 8 
_ 5 3 * N 5 * * _—_ % 36 n 8 ä A 7" PF TO. wean, 2 W 4 JP 
OI Rd ͤ:: ꝗ⁰ᷣ³i IJ ee REL ed ð . oa bes, A 
0 Bok a 2 SL ES L 030 20024 8 < F Fe F - 
P * N n Ne Ty 


K + ade 12 : 6 . f 
r * re * 8 n n 3-5 1 8 — " 2 g a 44 * po 0 * #4 : * 9 
3 EDI " 9 A 3 * 124 n ns mT 36 Jor 3.2 824.8 £60 * 84 N 7 A „ * n „ 5 * N . 4 4 
F Y * 2 & a6 PESO SES - 5&4 ” * 5 24 R 1 5 a : N - n 1 4 4 
F pf FOES TEES | F 3 2 At ER” 1 * enn * einn 8 £ » 2 1 A c 7 9 «hd at + * 2 
4 R N R CY" oo 4 . n N S ö J OOO CO r W 
ao 5 a 2 Nr * 20 2 E 5 * Y — N 5 
d * 8 8 NA. N 1 1 - wv —<F 4 4 2 i, "+ 

5 3 — 5 4 * 4 8 + * 

1 & 2 Y «4 _ 4 1 * 


1 
7 


f i : 


Chap. 27, f Natura PHI ur. 


* 
1 
53. This being ſuppoſed, there cannot be an eaſier 55. Ther dle. 


Way to come at the certain Knowledge of the Nature E 
ght, of Colours. For ſince Light is nothing elſe but a parti- cies f Body 
cular Motion of the ſmall Globules of the ſecond Ele- NG +. 

_ 


2:4 48 
- ll 


ment, or at leaſt a Diſpoſition to a particular Sort ot Mo- A of | 
tion; nothing more is requiſite for the underſtanding of Lighe. 


Colours, but only to examine the different Modificati- 


ons Which this Motion is capable of, and to find out what 


there is in the Bodies which we call coloured, to cauſe 


theſe Modifications. Now the firſt Thing which offers it 


viz. That this Motion cannot but be weak, if all 


_ refracted leaſt, they make a ſmall | 


Ray of a red Colour; that is, the 


biggeſt Particles of Ligbt, excite the 


longeſt Vibrations in the Tunica Re- 
tina, in order to raiſe the Senſation 
pf a red Colour, the brighteſt of all 
Colours; and the other Particles are 
alſo every one ſeparated into ſmall 
Rays, according to their Bigneſs and 
Retrangibilicy, in order to excite 
intermediate Vibrations, which raiſe 
the Senſations of intermediate Co- 
lours. Much in the ſame manner, as 
the Vibrations of Air, according to 


their different Bigneſles, cauſe Senſa- 


tions of different Sounds. 

(4.) The Colours therefore ot thoſe 
{mall Rays, ſince they are not acct- 
dental Modifications of them, but 
connate, original, and neceſſary Pro- 
perties ot them, conſiſting (as is 


highly probable) in the different 


Magnitudes of them, are permament 
and unchangeable; that is, ſuch as 
cannot be altered by any future 
Refraction, Reflexion, or any other 
Modification, - 2 

(F.) As the Rays of different Co- 
lours begin in this manner to be ſe- 
parated by the ſingle Refraction of 
one Superficies ; ſo that Separation 
is much more compleated (ſo as ve- 
ty eafily to be perceived by our 
Senſes) by that double Refraction 
(the Firſt being increaſed by the $e- 
cond) which is made in the two 
Sides of a Triapgular-Glaſs Priſm, 
(the Phznomena of which are fully 
explained in the Notes on Art, 65. 
delow) and in the double Refracti- 
om made in the Superhicies of Glaſſes 
of other Figures, according as their 
Superficies are further from being 
parallel to each other, ſuch as the 


Phjet Glaſles of Teleſcopes, ON] 


U 


ſimple Modification, is this, 
the 
Rays 


(and this is the Reaſon, wh | 
cannor be made perfect, viz. 7 
of the Separation of the coloured 
Rays, See the Notes on Chap. xXxXxiil. 
Art , 28, 

(6.) As the Rays of difterent Co- 
lours are ſeparated by the Refracti- 
ons of Priſms, and other thick Bo- 
dies, ſo are chey hkewiſe ſeparated 
in another manner, in very thin 
Plates of any - tranſparent Matter. 
For all Plates, which are thinner than 
2 certain determinate \\Thicknels, 
tranſmit the Rays of all Colours, and 


reflect none; but as their Thickneſs 


fon, they begin to reflect, firſt, Rays 
that are intirely Blue; then Green, 
Yellow, Red, in order; and again, 
Blue, Green, Yellow, Red; bat more 
and more faint and mixed; till at 
laſt, when they come to a certain 
Thickneſs, they reflect the Rays of 


all Colours chroughly mixed together. 


and 


juſt as they fell upon them, 
theſe make White. And in that 
Part of the thin Place where it re- 
flects any Colour, for Inſtance, 
Blue, it always tranſmits the con- 
trary Colour, viz. Red, or Yellow : 
For the truth of all which Phœno- 
mena, found out by numberleſs Ex- 
periments, and for the Calculation 
of what Thickneſs the Plate ought 
to be, to reflect 
and for the Reaſons why Plates of 
| particular Thickneſs refle& parti- 
cular Colours in this Manner: See 
the eminent Sir Iſaac Newton moſt 
clearly diſcourſing in his Opt. Book II. 

(7.) All natural Bodies are made 
up of very thin tranſparent ſmall 
Plates ; Which, it they be ſo reg 
larly diſpoſed, with regard to eac 


— 


increaſes in an Aricthmeticat Pregreſ 


articular Colours, 


other, that there is no Reflexion 
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. which are very difficult to melt with Fire; as I my ſelf 


have ſeen. 


. m the | 51. Having ſuffictentiy explained the Nature of Light, 
|  colowred Body and the common Properties of it; the firſt Thing that 


h m . : 94 
— Canſe we obſerve concerning Colours, is, that they are not per- 


of the Senſs- ceived by the immediate- Application of the coloured 

ion of Colour * ject to the Organ of Senſation : From whence it follows, 
hat it does not of it ſelf excite in us that Senſation of 
Colour which we have upon looking on it; for we cer. 
tainly know, that one Body cannot a& upon another with- 
out immediate Contact ; 'but whatever there may be in 
the coloured Object, in which its Colour conſiſts, we 
muſt think, that it acts thereby upon ſome Medium which 
it finds, and by that Means acts afterwards upon our Or- 

gan of Senſation. | 7 ON 


F. Thatitis 52. If the coloured Object only had been nnd 
| 83 which generally is at reſt, when it affects the Senſes, | 


of the Rays of doubt the manner of its acting upon the Medium would 


Taght that never have been diſcovered, and conſequently we ſhould 


Erlen Sof. never have known diſtinctiy what Colour conſiſts in. But 


dun ef Colours if we obſerve, that ſuch Bodies are not to be perceived 


% in the Dark; and that in order for them to appear co- 
Ioured, it is neceſſary for them to have ſome Light, the 
Nature of which is to be reflected, when it meets with 
2 Body which it cannot penetrate ; it is eaſy to conclude, 
that it is the Light which acts upon our Organ of Sen- 
fation to make us perceive any Colour, and that the whole 
Action of the coloured Body conſiſts in giving it * ſome Mo- 
d ſfſicatian which it had not before. 1 i 


1. Some Modification which it had ſare che eaſieſt of all, and the moſt 
not before.) In order to explain the |turned out of a ſtraight Line towar 
Nature Colours we muſt ob- [L, by the Action ot the refrafting 
ſerve, | Superficies; and the reſt of them, 
(1.) That it is found by Experi- | according as they exceed each other 
- ence, that the Rays of Light are | in Bignels, are more difficultly, and 
compounded of Particles different | leſs turned out of a right Line, to 
from one another: that is, which | the Points betwixt G and L. 
are (as is highly probable) ſome lar- (3s) Thoſe Particles of Light 
ger and ſome ſmaller. | which are moſt retracted, make a 
- (2.) That a Ray, ſuch as FE, | ſmall Ray of a Violet Colour; that 
falling upon a refracting Superficies is, (as is very wa the ſmallef 
in a dark Room, is not | Particles of Light, ſeparated from 
Tab. Iv. refracted whole to L, but | the reſt in this manner, excite the 
Fig 50 as it were ſplit into a | ſhorteſt Vibrations in the Tunica Re- 
| great many ſmaller Rays, | tina to be propagated from thence 
ſome of which are reftacted to L, | along the ſolid Fibres of the optic 
others of them to ſome other Points | Nerves into the Brain, there to er- 
betwirt L and G: Thar is, (as is | cite the Senſation ot Violet Colour, 
very probable likewiſe) thoſe Par- | the darkeſt and the tainreft of 0 
ticles of Light which are ſmalleſt, Colours, - And thoſe . 
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Chap. 27, F Narunar PHILOSOPHY, 


53. This being ſuppoſed, there cannot be an eaſier 
Way to come at the certain Knowledge of the Nature 


of Colours. For ſince Light is nothi 
cular Motion of the ſmall Globules 


ment, or at leaſt a Diſpo 


tion; nothing more is requiſite for the underſtanding of 
Colours, but only to examine the different Modificati- 
ons which this Motion is capable of, and to find out what 


' there is in the Bodies which we call coloured, to cauſe 


theſe Modifications. Now the firſt Thing which offers it 
ſelf, and which is the moſt fimple Modification, is this, 
Vis. That this Motion cannot but be weak, if all the 


9 
* 


are refracted leaſt, they ak a ſmall | 


Ray of a red Colour; that is, the 
biggeſt Particles of Ligbt, excite the 
longeſt Vibrations in the Tunica Re- 
tina, in order to raiſe the Senſation 
of 2 red Colour, the brighteſt of all 
Colours; and the other Particles are 
alſo every one ſeparated into ſmall 
Rays, according to their Bigneſs and 
Retrangibility, in order to excite 
intermediate Vibrations, which raiſe 
ihe Senſations of intermediate Co- 
lours. Much in the ſame manner, as 
the Vibrations of Air, according to 
their different Bigneſſes, cauſe Senſa- 
tions of different Sounds. 

(4.) The Colours therefore ot thoſe 
mal] Rays, ſince they are not acci- 
dental Modifications of them, but 
connate, original, and neceſſary Pro- 
perties ot them, conſiſting (as is 


highly probable) in the different 


Mzgnitudes of them, are permament 
and unchangeable; that is, ſuch as 
cannot be altered by any future 
Refraction, Reflexion, or any other 
Modification, - 0 

(J.) As the Rays of different Co- 
lours 1 in this manner to be ſe- 
parated by the ſingle Refraction ot 
oe Superficies; ſo that Separation 
is much more compleated (ſo as ve- 
ty eaſily to be perceived by our 
Senſes) by that double Reftaction 
(the Firſt being increaſed by the Se- 
cond) which is made in the two 
dides of a Triapgular-Glaſs Priſm, 
(the Phznomena of which are fully 
explained in the Notes on Art, 65. 
delow) and in the double Refracti- 
on made in the Superficies of Glaſſes 
of other Figures, according as their 
ouperficies are further from being 
parallel to each other, ſuch as the 
Phjc& Glafles cf Teleſcopes, &c. 


| 


- 


| 


y 


Rays 
(and this is the Ronſon, why they 
cannor be made perfect, viz, e 
of the Separation of the coloured 


Rays. See the Notes on Chap. xxxiil. 


Art, 28.) 
(6.) As the Rays of different Co- 
lours are ed by the Refracti- 


.ons of Priſms, and other thick Bo- 
dies, ſo are they hkewiſe ſeparated 
in another manner, in very thin 
Plates of any cranſparent Matter. 
For all Plates, which are thinner than 
2 certain determinate Thickneſs, 
tranſmit the Rays of all Colours, and 


reflect none; but as their Thickneſs 
increaſes in an Arithmericat Pregreſ 


ſion, they begin to reflect, firſt, Rays 
that are intirely Blue; then Green, 
Yellow, Red, in order; and again, 
Blue, Green, Yellow, Red; bat more 
and more faint and mixed; till at 
laſt, when they come to a certain 
Thickneſs, they reflect the Rays of 


all Colours throughly mixed together. 


juſt as they fell upon them, and 


theſe make White. And in that 


Part ot the thin Plate where it re- 
flects any Colour, for Inſtance, 
Blue, it always tranſmits the con- 
trary Colour, viz. Red, or Yellow : 
For the truth of all which Phœno- 
mena, found out by numberleſs Ex- 
periments, and for the Calculation 
of what Thickneſs the Plate ought 
to be, to reflect 22 Colours, 
and for the Reaſons why Plates of 
particular Thickneſs reflect parti- 


cular Colours in this Manner: Ses 


the eminent Sir Iſaac Newton moſt 
clearly diſcourſing in his Opt. Book II. 
(7.) All natural Bodies are made 
u very thin tranſparent ſmall 
Plates: which, it they be ſo reo 
larly diſpoſed, with regard to eac 
other, chat there is no Reflexiong 


N 


Ronghmeſs f 


fs 

elſe but a parti- ces of 2 
of the ſecond Ele- e abne 
ſition to a particular Sort of Mo- 
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Rays of Light which fall upon an Object in a certain 
Order, and in a certain Quantity, be not reflected back 
in the ſame Order, nor in the ſame Quantity towards one 

| determinate Place of the Medium where the Eye is fixed: 
And we are ſure, that this muſt neceſſarily happen, if the 
very ſmall Particles of the illuminated Body are fo diſpo- 
ſed, as to make a rough and uneven Superficies; for then 


1 | nous Body, fall upon ſuch a Superficies with all ſorts of 
Wi Obliquities, and therefore are ſcattered and reflected al 
— Ways ; and this is the Reaſon why the Eye does not re- 
ceive the Light with its full Force; but only a certain 
ſmall Number of Rays are determined by this Super. 
Cies to come to the Place where the Eye is fixed ; and 
hence we may conclude, that there is ſome particular Co- 
lour which conſiſts only in the Roughneſs of the Surface of 
the coloured Body, and which gives no other Modification 10 
the Light, but only this, that it refletts it all ways indiff- 
. rently in the ſame manner as it received it. 

* 54-YVha: 54. Now as this is the leaſt Modification of Light that 
the Name can be; ſo the Body which cauſes it ought to reſemble 

of VrYhiteneſs . 3 
conſi in. the luminous Body as much as poſſible, that is, it ought 
to excite in us the Senſation of Whiteneſs, which comes 
Po the neareſt to Light of any Colour. And this is confirm- 
= -- ed by Experience; for the white Colour of Eſtamps Sand 
8 Is found to conſiſt in this, that every Grain does thus re- 
Y flect any Ray of Light all Ways. For when we look up- 
on any of the Grains with a Microſcope, they have no 
. Colour at all, but are tranſparent, like ſmall Pieces ot 
5 Chryſtal of all Shapes, or like little Diamonds which af. 
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the Rays which come as it were parallel from the lumj., 


ſity of the 


or RefraQions in their Interſtices, 
then they conſtirure a tranſparent 
Body, But it their Interſtices be ſo 
large, and filled with ſuch Matter, or 
1 empty ( proportionably to the Den- 

Ros themſelves) that 
there are ſeveral Keflexjons and Re- 
fractions made within the Body, 
then that Body is Opake, (See Art. 5 
above) Further, thoſe opake Bodies 
which are made up of the thinneſt 
{ſmall Plates of all, are Black; and 
thoſe that are made up of the thick- 


_elt ſmall Plates or of ſuch as are 


of very different Thickneſſes, and 


are therefore fitted to reflect all Co- 
lours, ſuch as the Froth of Water, 
_ thele ate HMhite; and thoſe which 


* 


— 


are made up of ſmall Plates, the 
moſt of which are of ſome interme- 
diate Thickneſs, are therefore Blue, 
Green, Tellow, or Red, viz, by te- 
flecting not all the Rays of that 
Colour, but more of thoſe than of any 


other Colours; the greateſt Part of 


which other, they either ſuffocate, 
and by intercepting them, exringuilh 
them quite, or elſe they tranſmit 


them; whence it is, that ſome Li- 


quors (Ge. Inſtance, 572 Infuſion of 
Lignum Nephriticum) appears 
8 4 refleted 5. ht; and 
Blue by a tranſmitted Light ; and 
Leaf - Gold appears. Yellow whe 
looked upon. bur Green or Blue when 
looked through. 


Chap. 27. of NATURAL PuiLogopny. 
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ford: ſuch = en 10 the Light. cher tere it all 
Ways in the ame manner as they received it. 


5. We may further conjecture, nay, we may be aſ- 55. Thar 
Whiteneſs conſiſts in nothing elſe at = 
but the Roughneſs of the white Body, it we conſider, that cauſe Whice- 
we cannot make ſome Bodies rough, but they will alſo 1 8 


ſured, that the Eſſence of 


become white at the ſame Time, nor take away their 
Roughneſs, but we muſt likewiſe take away their 1/hiteneſs. * 
Thus Goldſmiths make Silver white, by putting it firſt 
into the Fire, to take off all the Droſs and Dirt which 
foils it; and then dipping it in boyling Water, into which 
they caſt a certain Quantity of Tartar and common Salt 
(which are corroſive Bodies, and proper to make the Su- 
perficies of Silver rough and uneven.) And to take off the 
WVhiteneſs, they do nothing more but rub the Silver with 
what they call a Blood-ſtone, which is very hard and 
ſmooth 3 which by preſſing upon the Part it is applied 
to, muſt neceſſarily depreſs the Parts which ſtick up, and 
= the Parts which fink in, that is, take off the Rough- 
nels. { 


ty near the ſame Number of Rays as if it were placed 
any where elſe ; and conſequently the Body ought to ap- 
pear white from what Side ſoever it is viewed. But the 
ie of plain poliſhed Bodies, ſuch as Looking-Glaſles, is 
different; for when they receive the parallel Rays of Light ' 
from one Side only, they can reflect them to the other 
dide only, where they may dazzle the Eye, but they will 
ot reflect Rays to any other Part. | 


) that of Whiteneſs. Wherefore, as it is neceſſary, in 
der for a Body to look 7/hite, that it ſhould reflect the 
ght which falls upon it towards all Parts in the ſame 
manner as it receives it, ſo that there can be no Place, 
ut that a ſufficient Quantity of Rays muſt affect our 
ye: So likewiſe ought we to think, that in order to per- 
ave Blackneſs, there muſt come no Rays at all to the 
ye; and conſequently the Bodies which we call Black, 
nd which appear ſo to our Senſes, abſorb all the Rays in 
uch a manner, that they reflect none of them to make 
ny . upon the Eye: And becauſe a Body can- 
at deſtroy the Motion of another Body, but by gaining 
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56. As we take it for granted, that 4 white Body does 56. Why a 
not abſorb any of the Rays, but that its Superficies re- ee 8 40 
fects them all Ways indifferently, it follows, that we can- „ every 


not place the Eye any where, but that it will receive pret- Way. - 


57. As Black is contrary to White, there is no doubt 57- Of the 
but that the Eſſence of ee conſiſts in the contrary 2 > 
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1 C 
it itſelf, it is eaſy to conceive, that he Parts of Black By. Ml . 
Ae are very fine and broken, ſo asto be eaſily baten. B 
58. 358. And this is confirmed from hence. Firſt, That ou 
w__ OY. Darkneſs, that is, thoſe Places where Bodies having no MW % 
are nes Black, Light falling upon them, can reflect no Rays to the N 
do yer appear Eyes, 1 appears Black. Secondly, Shadows, or thoſe Pla- 
* ces, which, by reaſon of the Interpoſition of ſome opake Bl 
Body, do not recgive the Rays of Light from the lumi- 

nous Body, or receive but a few of them, appear Black. 

| Laſtly, 4 well-pohſbed Body, which does receive a great I e 
many Rays of Light, but reflects them to the Side op- ble 
polite to us, appears Black. * | 


59. my 59. Theſe Things being allowed, it will not ſeem ſtrange, ibe 
Wood whe that Flame which is ſo bright, ſhould convert White Wood che 
= Coal, turns into 2 Black Coal. For it is manifeſt, that the Wood has | 
Black. loſt a great many of its Particles, which ſerved to nou- 

riſh the Flame; wherefore the greateſt Part of the 
remaining ones are ſo 2 diſunited, and eafily ſhaken, 
that they abſorb almoſt all the Light that falls upon 
them. „ 
60. That all Go. I ſay, the greateſt Part only are diſunited and ea- 
_ the Parts of ſy to be put in Motion, and not all of them; for it may 
Blatk, happen, that the fineſt Particles which are on the Out- 
ſide of the Coal, may be like Down to cover the more 
ſolid Parts, and ſuch as are capable of reflecting a ſuffi- 
cient Quantity of Rays of Light: And thus we ſee, that 
after the Fire has carried off all that it can conſume of the 
Coal; there 05 remains a great many Parts which com- 
poſe the Cinder, which are pretty ſolid, for they appear of 
. a whitiſh Colour. | 05 bl 

61. That,cz- 61. Becauſe rhe Particles of Black Bodies are more diſ- 
Blac +41 united than thoſe of White Bodies, it follows, that they 

ewzhr ro contain leſs of their own proper Matter in the fame Bulk 


my __ than theſe other. And becauſe the more a Body has of 
than VVhite: heavy Matter, the heavier ought it to weigh, therefore 


t. Appears Black) This is taken | are applied, of a Black Colour, be- 
out of Ariſtotle's firſt Book of Colours. cauſe the very ſmall Particles of the 
Chap. i. There are Three VLays that | Coal, the Number of which is ver/ 
Black appears to ws. here we | great, eaſily cover aver the grole 
cannot ſee at all, it is natarally Black. || Particles. of other Bodies. But ts 
Or where there is no Light brought | Opinions concerning the Naar of 

to our Eyes. Or where the reflected Blackneſs in general is very much 
Light is very rare and ſmall; and] confirmed from hence, vis. that 
thus Shadows appear Black. | Black Bodies are ſooner heated; and 

2. Diſuniced and eaſily ſhaken) | if wetted, grow ſooner dry than 
And they very eaſily and ſtrongly | White, as is confirmed by very cer: 
make other Bodies, to which they | cain Experiments. See Arte 62+ 


we 
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N D WE and the hes Ishite, the e : 1 
bat ought to weigh more than the other; Wherefore the Wood ?!! 
no WI ought to weigh more than the Coal ; and a piece of his 

the Marble more than a Piece of Black, of the fame Bigneſs. 652. Wiy the 
. 62. Having thus explained the Nature of hire and $2 ,, 
e lack, we ſhall eaſily underſtand the Reaſon why the Rays by 4 convex. 
ni- of the Sun collected by a Convex-Glaſs, will not burs at 8% burn 

+. al, or burn with greater Difficulty Mhite Bodies; bur will aer Fog 
en calily kindle Black Bogies, though they be both combuſti- % % 
op- ble. For it is evident, that the bite Body which re- He. 

| fects all the Rays that fall upon it, is not ſhaked by > 
ge, ibem, and that the Black Body which abſorbs and 
od Wl choaks all the Rays, therefore. abſorbs them becauſe 

has it receives all their Motion; by which Means it begins to 
ou- grow hot, and at laſt takes Fire. VVV 
the % Hence we ſee the Reaſon of a Fact which we 63. 1 
en, Wl ſhould not know but by Experience; which is, that einen Fn 
pon White Bodies weary the Sight, and Black ones refreſh it. Sg, and 

| For we cannot look upon bite, but we muſt, receive the B nes 
ez. Wl Impreſſion of a great Quantity of Rays, which fatigues the . 
nay Sehr. whereas we ſee Black when no Rays come to us, | 
Jur- which refreſhes it i np 
ore 64. From all which it follows, that thoſe Bodies are ;,. r 
In- be whiteſt which reflect all Ways, and with the ſame re the . 
har Ml Force, all the Light which falls upon them; and on the 2% Zadbr 
the contrary, that thoſe Bodies are the blacteſt, which abſorb it; 
\m- Ml the Light the moſt that can be. Such we have reaſon to 
r of believe black Velvet to be, becauſe the ſmall Threads of Silk 

of which it is made, are like Briſtles, and fo placed as to be 

dif- v rough as "gas ; Wherefore it is the blackeſt Thing 
chey in the World. | | 
Bulk 65. As to the Modifications of the Rays of Light, 65. of the _ 
15 of which excite in us the Senſation of other Colours; as e 
fore I Red, Tellow, and Blue, we ought to think that they conſiſt 

2 In this, viz. that the ſmall Globules of the ſecond Ele- 
"1, unent, which compoſe the Rays that are reflected from 
't the all ſuch Bodies, have not ſo much Force or fo great a Diſ- 
ven ſition to go on in a ſtreight Line, as the Globules of the 
on” WY Rays which are reflected from white Bodies, and therefore 
we of inſtead thereof, they are ſome way turned about their own - 
nes Centers; and ſo part of the Force which they had be- 
: and bre to go on in a ftreight Line, is ſpent upon this 
y than WY Motion. Which may be juſtified from hence, that we 
„ enot conceive what other Alteration than this can hap- 

"4 Se ns pen 
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Nature and Properties of Colours, is 


not think it too much trouble briefly 


thoſe which make a green Colour, 


loured Rays cannot be at all altered, 


wo 


4.3, 


pen to the Rays of Light, in paſſing through i a trian- 
gular Glaſs Priſin; and yet we ſee, that by going through 
this Eriſin, they are capable of exciting in us the Senſation 
of Red, Tellow, and Blue. ; | 


1. A triangular Glaſs Priſm) Becauſe | 
the Experiments of a triangular 

Priſm, are as it were the Touch- 
ſton? by which every Hypotheſis, 
and every Theory, concerning the 


to be examined and tried ; I ſhall 


to enumerate Here the principal 
Phænomena as they are explained 
by the famous Sir Iſaac Newton all 
along in his Opricks. 1. Then, the 
Rays of Light tranſmitted through 
a Priſm, paint an Image u the 
oppoſite Wall, diſtinguiſhed into va- 
rious Colours, the Chief of which 
are, Red, Yellow, Green, Blue, and 
Violet. 2, This Image is not round, 
but when the Angle of the Priſm is 
about 60 or 65 Degrees, five times 
as long as it is broad. 3. Thoſe 
Rays which make a Yellow Colour, | 
deviate more from a ſtreight Line 
than thoſe which make a Red; an 


deviate more than thoſe that make 
a Yellow, &c. and thoſe which make 
a violet Colour deviate moſt of all. 
If the Priſm, through which the 
ays are tran{mitred, be fo turned 
about its Axis, that the Red, Yel- 
low, Green, &c. Rays fall in order 
through a ſmall Hole upon another 
Priſm, about twelve Foot diſtance, 
and be turned another Way; the 
Yellow, c Rays, though they fall 
with the ſame Incidence upon the 
ſecond Priſm as the Red do, yet 
they will not be turned upon the 
ſame Place ãs the Red, but will be 
carried further towards that Part, 
to which the Refraction is made. 
Further, if in the Place of the ſe- 
cond Priſm they be received by a 
Glaſs that is a little gibbous, the 
Yello v, Green, &. Rays, every one 
in their Order, will meet in a Fo- 
cus ſooner than the Red. 5. The 
Colours of the coloured Rays, well 
ſeparated, (the manner of doing 
whichs you may ſee in Newer, Opt. 
p. 54, &c.) cannot be deſtroyed, nor 
any Way altered by repeared Re- 
fractions. 6. The Colours of co- 
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where elſe. 


looked upon through a third Priſm 


| according to Cartes, nor in the Ob- 


Pl * 
EO GM 


66. But 


by paſſing through a Place that is 
Light, _ by croſſing each other ; 0 


nor by the Confines of a Shadow; ih 
nor by reflecting them from any he 
natural Bodies in a Place dark every Ze. 


7. All the coloured wel 
Rays together, collected either by Col 
ſeveral Priſms, or by a Convex or ay 


Concave-Glaſs, make White, but b 
when ſeparated, after croſſing each Gio 
other, they all exhibit their own F, 
Colour. 8. If the Rays of the Sun, tran 


fall upon the inward Superticies of 
the Nil, with the greateſt Obli- Ima 


| hquity that any of the Rays can be No 
tranſmitted ar, thoſe that are reflect - Refr 
ed will be Violet, and thoſe which | 
are tranſmirted will be Red. 9. If Tab, 


there be two Priſms, the one filled Fig. 
with a Red Liquor, and the other the « 


with a Blue; the two Priſms clap- % 
ped together will be opake, though Glob 
if they be both filled with a red orb by 
blue Liquor, they will be cranſpe- 
rent when clapped together. 10. All 


natural Bodies, bur eſpecially White, 
when looked at through a Priſm, 
appear to be bordered on one Side 
with a red and yellow Colour, and 
on the other Side with a Vio- 
ler and Blue. II. If two Priſms be 
ſo placed, that the Red of che one, 
and the Purple of the other, be 
mixed on a proper Piece of Paper, 
ſurrounded with Darkneſs, there will 
be a pale Image; which if it be 


at a due Diſtance, will appear dou- 
ble, Red .and purple. 12. So like- 
wiſe, if two Sorts of Powder, the 
one perfectly Red, and the other 
perfectly Blue, be mixed cogether, 
and any ſmall Body be dawbed 
thick with that Mixture, ic will 
appear to the Eye through @ Priſm, 


to have two Images, à red anda 
blue One. | 
Theſe are the moſt general Phceno- 


mena of the Priſm; (to reckon vp 
all the Particulars which are wort 
obſerving, would be endleſs) from 
which it appears at firſt + gr chat 
the Colours cannot conſiſt in the 
turning round of the Globules only, 
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66. But for the clearer underſtanding hereof let the | 56. Ofc 
Side BC of the Priſm ABC be covered all over with 43 my 


ſome opake Body, except 
is to be a Hole in the opake 


FI. GL, coming from the Sun FG to paſs 


liquity of the Pulſes of the ætherial 
Matter, as Mr. Hook thought, Mz 
geg. Ober. 9, nor in the Light being 
thick and rare or ſlower moved; as 
the famous Barrow conjectures, 
Led, 12- towards the End. But 
theſe and all other Phznomena of 
Colours, are very eaſily and clearly 
explained, by the true Theory of 
that incomparable Perſon ſo often 


cited. 5 5 KI: 

For Firſt. The Rays of Light 
tranſmitted through a Priſm, paint an 
Image the oppofite Wall, diſtin- 
qnifed into various Colpnrs:; Becauſe 
the coloured Rays are ſeparated by 
Refraction. Thus the blue Rays, for 


Tab, XXII. the 
Fig. 1. Fig. 2. begin to beſſeparated in 
the Side ca of the Priſm abc (and 
alſo in the firſt Superkicies of the 
Globe of Water abc) from the reſt 
dy the firſt RefraQon in dd; are ſe- 
parated ſtill more in 6c the other 
Side of the Priſm (and alſo in co. 
ming out of the Globe abc) by a 
ſecond Refraction towards 
Fig. 4. the ſame part in ce: But, 
Tig. 3. on the contrary, in the 
plane Glaſs abef (and al- 
ſo in the Priſm g/o placed in ano- 


Body for ſome of the Rays 


7 


Rays are tranſmitted, be ſo turned 
about its Axis, that the Red, Tellows 
Green, &c. Rays, fall in order thre? 
a ſmall Hole apon another Priſm a- 
bout. twelve Foot diſtance, and be 
turned another Way; the Tellow, &c. 
Rays, though they fall with the ſame 
Incidence pon the ſecond Priſm as 
the Red do, yet they will not be turn 
ed npon the ſame Place as the Red; 


through; 
| which, 
ther, if the Priſm throagh which the 


the Place DE, where there Lib paß. 


ſg through A 


, Glaſs Priſm, 
| Tab. * : 


| Fig. J- 


but will be carried further towards 


that Part, to which the Refradt ion is 


made. Further, if in the Place of 


the ſecond Priſm, they be received by 
a Glaſs that is a little gibbons, the. 
7ellow, Green, &c. Rays, eVery one 


\ Inſtance, marked with | in their order, will meet in a Focus 
ick'dLine,which | ſoozer than the Red: Becauſe the 


Yellow Rays are more refracted than 


the Red, and the Green than che 


3 and the Blue and Violet moſt 


all. | 
Fifthly and Sixthly. The Colon 
of the coloured Rays well ſeparated, 


cannot be deſtroyed, nor any Way ai- 


tered, by repeated Refractions, nor 


by pajſing through a light Place, nor 
Z 9 each ot her 1 — by the Con- 


nes of a Shadow,nor by reſted ing them 


from amy natural Bodies in 4 Place 
dark every where elſe: Becauſe their 


ther Situation, the blue Rays, which Colours are not Modifications ariſing 


begin to be ſeparated from the reſt 
in the firſt Superficies in 4d, go out 
parallel in the other Superficies, the 
Retration being made the contrary 
Way, that is, they are mixed 
in with the Colours of the other 
ays. * | 
Secondly. This Image is not rama, 
it about five times as long as it is 
d: Becauſe ſome Rays are more 
trated than others, and therefore 
hey repreſent a great many Ima- 
des of the Sun like one Image drawn 
into a great Length. 

Thirdly and Fourthly, Thoſe Rays 
wh make a yellow Colonr, deviate 
wre from a freight Line, than thoſe 


lake a green Colour, deviate more 
ben thoſe that mahe 4 Tellow, &c. 
nd thoſe which make a violet Co- 


from Refraction, 
Properties belonging to their Na- 
ture. 6 | 
Seventhly. All the colaared Rays 

together, collected either by ſeveral 
Priſms, or by 
Glaſs, make White; but when ſepa- 

rated after croſſing each other, they 
all exhibit their own Coſoxr : For as 
the Ray, before it was divided into 
ſeveral | Parts by 
White; ſo by thoſe Parts being 
mixed together agains it becomes 


but immutcable 


a convex Or concave 


Refraction, was 


hice again; and the coloured 


Lays, when they unite, do not de- 


ſtroy one another, but are only mix- 

ö ed together. And hence it is, that 

Which make a Red, and thoſe which | Reds Yellow, Green, Blue, and Violet 
Powders mixed together in a certain 

Proport 

that is, are of ſuch a Colour as 


a 
', dci : Mixcure of W bi — 
) V . —_ "Ing 


are (omewbar Whiaſh 3 
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which, according to what was ſaid before, will be refract- 
ed in ſuch a manner, that che Ray FI will tend towards MW wa 
M, and from thence to N, and GL will go to O, and abc 
from thence to P. Whence it is to be obſerved, thm it 
FI, GL are therefore turned out of the Way in du 1M 
marmer, becauſe the ſmall Globules at their entring into der 
the Glaſs, find an cafier Paſſage this Way, that is toward Ml Re: 


* the right Hand, than towards the Left. Thus for in. ner 
AM ſtance; Let STV be one of theſe Globules, we mutt Gl: 
14-2 ? i Thy Os mo 
; Black, and would be entirely White, | Eleventhly and Twelfthly. If 1» Bl ſtre 
3 if ſome of the Rays were not ab- Priſms be ſo plated, that the Rei if | 
"RR ſorbed : Solikewiſe if a round piece | the one, and ' the Purple of the othy, the 
of Paper be painted with all thoſe | be mixed on a Piece F Paper fine ( 
| Colours diſtinct from each other, and | for the purpoſe and ſurronnded with FI 
28 in à certain Proportion, and then | Darkneſs; there will be a pale Inu 
| turned very quick round upon its | which if it be looked upon through a thi 61 
Center, that by the Swiftneſs of 'the | Priſm, at a due diſtance, will apm ter 
Motion, all the Species of Colours | double, Red arid Parpie: So likewiſe, BC 
may be mixed 8 in the Eye ; | if two Sorts of Powder, the one pers 
che particular Colours will immedi- | fefly Red, and the other -perfeth the 
a ately vaniſh, and the Paper will look | Blue, be mixed together, and ay the 
all of one Colour, which is a Medi- ſmall Body be dawbed thick with | 
um betwirt White and Black. that Mixture, it will appear to the on 
Eighthly. If the Rays of the Sun Eye, through @ Priſm, to have tw the 
fall upon the inward Snperficies of mos a Red and'a Blae one: he. c 
the Priſm, with the greateſt Obliqui- | cauſe the Red Rays, and the Purple oy 
ty that any of the Rays can be tranſ- | or Blue ones are ſeparared by 2 vid 
mitted at, thoſe which are veſtected will | unequal Refraftion. ' fan 
$ be Violet, and thoſe which are tranſ- | Moreover, thirteenthly, If the Ray 8 
5 mitted, will be Red: Becaufe the | which are tranſmitted gh 4 gib. did 
Rays, being coloured before they ] bons Glaſs, be received upongs Pitt Gli 
were refracted at all, and the more of _ before they meet in the Fo- the 
they are capable of being refracted, the cus. the Confines of Light and Shadon 
ſooner are they reflected alſoz are I will ſeem tinged with a red (oli Ty 
ſeparated in this manner. ut if beyond the Focus with a Blu: the 
- Ninthly, If there be two Priſms, | Becauſe in the former Caſe, the RIH; 
the one filled with's Red Liquor, and | Rays, which are fomewhar leſs . lin 
the other with a Blue, the two Priſms, | fracted, are uppermoſt 5 but ate cau 
clapped "together, will be opake, tho croſling in the Shs the Blue a0 are 
if they be both filled with @ Red or | ſo. 08-2 2 
” a Blue Liquor, they will he tranſ- | Fourteenthly. If the Rays thay CO! 
parent when" clapped together  'Be-| go through "one half of the Pupil 0 
f | ue 4 8 
7 | catfe one of them tranſmit none} intercepted by any apake Body yu the 
3 185 but Red Rays, and the other none || cloſe to the Eye, the Extremities 
| | but Blue, therefore when put toge-| the Objeds beyond, will appear ini the 
ther, ey can tranfmic none at all. ed with Coloars, as they do through we 
Tenthly. All natural Bodies, but | Priſm, but no ſo vivid : Becaule it 
;  efpeclally white ones, when looked at | Rays which are tranſmitted chro You 
thringh a' Priſm, appear to be border. | the other part of the Pupil, are leps ved 
ed on one Side, with a Red and Tel-| rated into Colours by Retna (51 
low Colour, and on the other Side with | and will not be diluted by the Mi 
2 Blae and Violet. Becauſe thoſe | ture of the intercepred Rays, Wis ſer 6 
Borders are the Extremities of whole | would have been refrafted the ct tur 
Images, which the Rays of every] trary way: And hence it is, tha | 
Species, according as they are more Body which looked at through © me 
or leſs refracted, exhibit at a greater Holes in a Piece of Paper, ape to 
or leſs diſtance from the true Place of | double, appears tinged with COM de 
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«LIN Chap) 27. of NaTvrat PRfLosor hr. 227 
fraa-W think that the Superficies AB determines it to move to- 
varcz MW wards 8, rather than towards V, and conſequently to turn 
and about its Center in the order of the Letters ST'V, which 

the it will continue to do the whole Length of the Line 
1 this fl IM. And becauſe when it is come to M,, where it un- 
> into Ml dergoes a Refraction towards the right Hand; this is a 
ward Ml Reaſon why it ſhould be turned about again in like man- 
r in- ner; therefore it muſt be acknowledged, that the ſmall 

mult WM Globules which come out of the Glaſs towards N, are ſo 

modified, that beſides the Diſpoſition they have to move 

If tn WY freight along, they have a Diſpoſition alſo to turn about 
« ole. their own Centers. THY | E 
r fitted 6 7. What was affirmed of the Globules of the Ray 67. That the 
ri FIMN is to be underſtood alſo of thoſe of the Ray Shadow cax- 
ail GLOP and of all the other intermediate Rays. Bur af- {#207 Me 
ter the ſecond Refraction, which is made at the Surface rheſe Rays. 
—— BC, we find on the one Hand, that the ſmall Globules of — 08 ü 
derfeah the Ray MN are turned about in the ſame manner as 8˙ 3˙ 
1 ttey were at firſt, from a new Cauſe; for the Shadow — 
% on the Side D ſlackens the Motion of the Globule Mon 
ave n the ſame Side; and the Rays which are between IMN 
and LOP being ſtronger than the other, preſs upon tze 
Side Q of the ſame Globule, and becauſe they move the 

ſame Way as it turns, they queen its Motion on this 
Side: And on the other Hand, we are aſſured, that the 
Globules of the Ray GLOP, have the Rotation which 

they had acquired from theſe two Refractions hindred by 
Two Things. Firſt, From the Shadow which hinders 
them on that Side on which they were moſt firangly 
impelled, and retards their Motion. And, Secondly, Be- 
cauſe they are impelled on the other Side, by Rays that 


ue u are ſtronger, and which impreſs a Motion upon them, 
« 1 contrary to that of their Rotation. 333 
Di 68. Having thus conſidered the ſeveral Alterations, and 68. bar the | 
ine ol dbe Reaſons of thoſe Alterations which may happen to f Age = 
che Rays of Light in their Way to the opake Body NP; are which © = 
we 6nd, that the Globules which fall near N are turned conſe Redang 


round with a greater Force, than that with which they are mo- 13 

ved on in a ſtreight Line; and on the contrary, that the Tab. v. 
Globules of the Rays which fall near P, nove on in 4 Fs. 3. 
ſtraight Line, with à greater Force than that with which they - 
turn round their Centers, And Laſtly, That there inter- 

mediate Rays, about X, have pretty near the [ame Force 

to turn round, as to move ſtraight along. But by Experience 
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we find, that we ſee Red in N, Blue in P, Telow in X. 
Orange between N and X, and Green between X and P; 
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' whence it appears what the particular Diſpoſitions of the 
Globules which compoſe the Rays of Light are, toexcite 
in us:theſe Senflacions, s. e 

69. What the 69. Now there are two Things in the Objects * which 

eee 4% we call coloured, which may cauſe the ſame Modificati 

. © ons in the Light, as thoſe acquired in paſſing through 

Priſin. For, Firſt, Their Particles may be ſo tranſparent, 

that the Rays of Light may penetrate a little Way into 

them, and be refracted, before they are reflected: Se. 

condly, (and which may produce the fame Effect, and 

be the Cauſe of the Colours of different Objects) Their 

Particles may be ſo ſmall and uneven, that the Globule 

of the Rays of Light which fall upon them, may com- 

municate ſome of their Motion to them, and by that 

Means they may be turned round and reflected back, in 

the ſame manner as a Ball thrown with great Force up- 

on the Graſs, is ſtopped a little by the Spires and turn 

ed round. = | EY. | 

70. Thatco- 70. Neither can it be doubted, but that ſome of the 

eis fa Particles of coloured Bodies are really tranſparent, as may 

meaſure be ſeen by the Help of a Microſcope, in all kinds of Sand, 

hs anſparent. Flint-ſtone, Marble, Sugar, Silk, Wool, Hair 3 Herbs, and 
th, an infinite number of other Bodies. 

. 71. And that the Particles are very ſmall and broken, 
cobared B- is evident, not only from hence, that coloured Bodies ap- 
75760 3-4, pear coloured when viewed all Ways, but is further con- 

lexring them, firmed from the manner in which Colours are made by the 

Dyers. For, fince Braſil- Wood, Indian-W ood, Indico, Te. 
low-Weed, exc. will not tincture any Thing with a red, 

violet, blue, yellow Gc. Colour, unlefs there be ſome 

Allum mixed with.them, we muſt conclude, that this pe- 

netrating corroſive Body inſinuates itſelf into the Pores 

of the 'Gloth, and dilates them ; whereby there is Room 

made for the Water to enter tinctured with the ſeverd 

Colours, which fink into the Cloth in ſuch a manner, a 

to leave ſome on the Superficies, which cauſes a kind of 

| Roughneſs, and makes it capable of all the different Mo- 

MD difications of Light. 2 ee 
72. That te 72. After what has been ſaid concerning Dying, it is 

get a, neceſſary to make one particular Obſervation about Black; 

ve more bro- and that is, that becaule the Roughneſs, in which this 

4 corny a Colour conſiſts, muſt be the greateſt that can be, to ex- 

cobra Be. Linguiſh all the Rays; therefore in dying Cloth of a Black 

dias. Colour, Allum and Nut-galls are not ſufficient alone; 


1. Which we coll coloured) Sec above Art. 52+ 
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hap. 27. NATURAL Pnitosophy, 229 
but there muſt be Vitriol inſtead of Allum, which is more 
corrofive than Allum; and further, to make the Vitriol 
corrode the more, they put the Cloths to be died into 
the Copper, and leave them for ſome time in the boiling 
Liquor; whereas in dying of other Colours, they only 
lip the Cloth ſeveral times into the Liquor, which is but 
juſt warm. Ts — 
73. Since the Particles of black Bodies are the moſt 73. un, 
uneven, it is eaſy to imagine, that Cloths and other Stuffs e 
of this Colour muſt tear and wear ſooner than thoſe of tn aber. 0 
y other Colour. „ 15 ; 
74. Further, if we conſider, that the darkeſt Colours 74. 2% 


hich 
Cath 
gh 2 
rent, 
into 
Se. 
and 
[heir 
bules 


com- 

thar equine that the Particles ſhould be the ſmalleſt that can Ce 

c in bc; O evident, that we may eaſily make a light Piece 5. „ Asli, 

e up- of Cloth of a dark Colour, becauſe it requires only to Coloars, bas 
tum- bare its Superficies made rough; but becauſe it is very 3 Ty 


difficult to make ir ſmooth again; therefore Cloth of a 


f the ark Colour, can very hardly be died of a lighter. „ 
my 75- Now. when 1 ſpeak of the Particles of coloured 75. I: is nee 
Sand, Wodies, I mean only the very ſmalleſt of all; many Hun- neceſſary _ 
„ and {reds of which may be united together differently, in or- fame car 


ler to cornpoſe groſſer Parts which may be of very dif- hai haye 
erent Figures, in the fame manner as 4 en Buildings Tf * 
my be formed of Bricks, which are all alike. Thus we 


$2 
o now, that coloured Bodies act upon the Eyes by their ſmal- 
y the f Particles, and upon the Tongue by thoſe which are lar- 


r, and compoſed of the other; whence we conclude, 


| red, bat Things of the ſame Colour have not neceſſarily the 

ſome Ale Taſte. 2 : DES. © 

is pe: 76. Since there are two Sorts of Particles in the ſame 76. 2) aller- 
Pores ody, this ſhows us, that if we make any Alteration in ing the Kae 
oom e maller Sort, the Colour muſt be changed likewiſe. fan Budy 
ven nd ſo we experience it in Herbs bruiſed in a Mortar; and % Colonr is 
r, Colours which Painters grind upon a Stone, ſuch as 744 «fe 
1d of ermillion and Orpiment. But if the Body be ſuch, that 

Mo- e ſmalleſt Particles of it cannot be altered, neither can 


be Colour be changed; as we ſee in ſome Paints, which 


it is Ne not ſo eaſy to be altered as thoſe mentioned; Oy 
lack; Wh Herbs, whoſe Particles have before a proper Motion 
z this WP! their own, as being in ſome meaſure liquid, which 
- eps to daſh them againſt each other, and to {- 
Blac 


n 


ne them ints fingler Vyrcicles then” they would 4 


i 97. From ' 


\ 


2 V 1 
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| — pag. dies, and particularly concerning a white Body; we may 


pear, which infer, that if there fall no other Rays of Light upon a 
receives Rays white Body, but thoſe that are caſt upon it by another 


zu, Body which has already modified them, the Rays wi 
_ not be altered at all by the white Body, but reflect 
ed back to the Eye with the fame Modification; { 
that the Body inſtead of appearing White, will appeai 
of the Colour of that Body from which it received the 
Rays. „„ 1 55 

78. A euri- 78 We may be convinced of this by a very curiou 
ous Experi- Experiment, which it is not very difficult to make. The 
mk Way of doing it is this. Let all the Windowggof the 
Room be ſhut up cloſe, except a very ſmall Hol&@@roug 
which the Rays reflected from the Objects on the our 
fide, may enter in; then let the Rays fall upon a white Cloth 
or any other white Body, and it is pleaſant to ſee the diff 

rent Colours of the Objects which are painted upon it. 
59. Why the , 79- This Experiment perhaps may raiſe a Difficulty i 
Adions of the Minds of ſome, who may imagine, that differen 
N 0b- Rays, and differently modified, paſſing through the fam 
3 Hole, muſt hinder one another, and confound their re 
one and the ſpective Actions: But it will not be hard to get clear o 
erde 7 this Difficulty, if they confider in the firſt Place, the y: 
«ch others number of Pores that there is in the leaſt Quantity 0 
Ehen. Air, or of any other tranſparent Body, which afford 
| Paſſage for an infinite number of Rays, if I may ſ 
ſpeak, without diſturbing one another. But that which 
is principally to be conſidered, and which takes aw 
the Difficulty intirely, is, that the Light, or the Cc 
lours, do not conſiſt ſo much in actual Motion, as il 
a Tendency to Motion, or a Preſſure. Now:'t is eaſ 
to apprehend, that an infinite number of theſe ſort 0 
Actions, different from each other, may be tranſmitte( 
through the fame Point without confounding one anc 
Tab v. ther. For inſtance, ſuppoſe a Force equal to a hundre( 
Fig. 4. Pound Weight, applied to the Point A, of the ſtraigh 
Line AB, puſhing it towards B, where we ſuppoſe alſc 
| That there is a Body able to reſiſt this Force. The Lin 
AB could not move at all according to the Direction 

AB, much leſs can it bend towards C or D. becau 
it is ſtraight; but the leaſt Force that can be, will bend 
it towards any Side whatſoever. Thus if any Force in 0 
puſhes it by E towards D, if it be but the Force 
one Pound, it will bend it towards D: But if we ſuppo 
Another Force in D which can reſiſt that of a Pound 
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tis will hinder the Line Ag from bending; fo that the 
force which is at A, ſhall tranſmit its Action whole and 
eatire to B, without being diſturbed by the Force which 

z at C:; And the Force which is at C ſhall tranſmit its 
Action to P, without the leaſt hindring the Continuance. 
of the Action along AB. So likewiſe we may imagine 
Force at F equal to five Pounds acting upon a Body 

a G. The anl. Point E therefore may ſerve to ttanſ- 
mit as many Actions as we will, without at all confound- 
n them ud ods "Bal 


Thing more to remark concerning the Diſtinction that is je 975 a! 
uſually made of Colours; wiz. that ſome of them are gabel inte 
true or real: Colours, ſuch as thoſe of Tapiſtry, and o- #r=cand 
thers falſe or ſeeming Colours only, ſuch as thoſe ſeen 3 
through a Glaſs Priſm. But I don't ſee any Foundation for Coloars. 
this Diſtinction, becauſe the Reality is juſt the ſame in 
each of them: For if the Senſation of Colour which we 
have upon Viewing a Piece of Tapiſtry be real; that 
which we have in 1 l a; Priſm is as real; for 
the Priſm is as real a Thing as the Tapiſtry. And in- 
deed it is the fame Light which cauſes us to perceive 
| " 2 through the Priſm, as cauſes us to perceive | 

e other. | ö 
81. If any one, in order to ſupport that Diſtinction of 5, Tt we 
Colours which we have juſt Pos f othed, replies; that 724 _— 
there is at leaſt ſame falſe Appearance in looking through 2 " 
a Priſm, becauſe we apply the Colours that we ſee, to TR 
Objects where they are not: To this I anſwer, that the 
Fault is not in our Sight, but only in the Judgement 
which we make afterwards. And if this were ſufficient 
to conclude, that theſe are falſe Colours; we may 
for the ſame Reaſon fay, chat all other Colours are 
falſe likewiſe, becauſe we equally falſely refer the Sen- 
__ which are cauſed in us by them, to the coloured 
82. Nor have they ſucceeded any better, who owning 82. 7hat 


into fixed and flying ; giving the Name fixed to thoſe for fin- 


ver ſo long applied to the Priſm, and during that Time 
the Ligkt tnerione in the ame manner, we ſhall always 
fee the ſame Colours; fo that theſe are no lels fixed and 


, 


durable, than thoſe of a Piece of Tapiftry, 
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80. After what 1 have already ſaid: 1 have but one ge. Thar Ge- 


and apparent 


All Colours to be equally real, have yet diſtinguiſhed them 2 Roc a 
which the other called res; and the Name flying to thoſe 2 Go. 


s into fia. 


which the other called falſe ; For if the Eye continue ne- 4 an 
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„„ ae 83. All the Difference that is to be found in the Ob- 


— 4: jets chat raiſe in us any Senſation of Colour, is only this; 
All beeween that ſome of them, ſuch as the Priſm, ſeetn to require 
| Fheoneand that the Eye ſhould be fixed in a certain Place, out of 
an., which there is nothing to be ſeen; whereas others, ſuch 
as Tapiſtry appear of the ſame Colour, which way fo 
ever they are looked upon. However, if we conſider the 

Matter a little more cloſely, it is certain, that the Priſm, 

and the Tapiſtry, agree in this: that the ſame Parts of the 

Tapiſtry which refle& the Light to the Eye when it is 

in any certain Place, does not reflect the ſame to it, 

| when it is removed ever ſo little out of that Place; 

and the only Reaſon why we perceive the ſame Colour 
when we change our Place is, becauſe inſtead of theſe 

: Parts, thoſe Parts that are next to them, and which are 
exactly like them, reflect the Light in the fame manner. 

If therefore the Eye were fixed in one certain Poſition, 

from whence it ſhould ſee ſome particular Places of the 

Tapiſtry of ſome particular Colours, and God ſhould 
annihilate all the other Parts of the Tapiſtry, ſo that 

they could not at all reflect any Light in the Plare 

where the Eye is; it would continue to ſee the ſame Co- 

lours, but if it ſhould change its Place, they would im- 
mediately diſappear. „„ 

£4. Ofthe 84. This being well underſtood, there will be no great 

| Nawreof Difficulty in explaining thoſe Colours which we call 
dale. Changeable, ſuch as we obſerve in a Duck's Neck, or in 
, 2 Pidgeon, or in a Peacock's Tail; For it is eaſie to con- 
- ceive, that the Parts of theſe Bodies are placed in ſuch 
order, that thoſe of them which are proper to modify 

the Light after one partieular manner, are diſpoſed to re- 
flect ic to one certain Place; and thoſe that modify it 

in another manner, reflect it to another Place. Thus 

if the Eye be in the Place where the Rays come, 
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ject appears Red, and if it be placed where the Rays 
| . 3 cauſe Yellow are reflected, the Object appears 
, Ts © GO he Ps. RT 1 ia 

85. 4 Cm 85. This is confirmed from hence; that Workmen have 
2 ons found out a Way to make Stuffs of a changeable Colour, 
Fotogrs with by making the arp of a Light Colour, and the Striking 
1 of a Colour not quite ſo Light: But what moſt reſem- 
7 © ples the Objects to which we aſcribe theſe changeable 
Colours, are thoſe 'channell'd Tables which repreſept 

different Sorts: of Things, according as they are viewed 
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Which cauſe the Senſation of Red in us, then the Ob- 
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nr. 433 | "a 
it is looked directly „ ee eee ar's Face; When 
8 


looked upon on the Right Side, it repreſents a Cat, and oen 

the Left Side a Skeleton. Thus, as they are differen ns: 

Parts of the Table which make theſe different Repreſen- . 

rations, ſo likewile are they different Parts of the Fidgeon 2 

which cauſe us to ſee different Colours. | 1 
86. If after whar has been ſaid concerning ths Nane $6 an Wb © 

and P ties of Light and Colours, there remains any mai Pro- 

further Difficulty, it will be ſolved afterwards, when we e be and THe 

have particularly examined the Nature of Viſion : And 

this is what I ſhall proceed to; which I the more * be andy 

readily do, becauſe che following Parts of this Treatiſe $597. — 

of Natural Philoſophy, depend in ſome meaſure, upon ed the 

Obſervations made by the Help thereof, ſo that it is 5 

neceſſary to know all the Circumſtances of this Sort 

of Senſation, which is the moſt wonderful of any that we 

are poſſeſſed of: I ſhall begin with a Deſcription of the 

Eye, and to avoid Tediouſneſs, I ſhall mention only thoſe 

Things which belong particularly to __ Subject. . 
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"2 Deſeri ption of the EYE. 


Weir the Eye is incloſed in the Head of any of he 
Animal, the Bones which ſurround it, hinder us 75 of he 
from row -what Figure it is of; but when it is taken 2. Tab. v. 
out, dit is round, and ſuch as is repreſented in pig. 3. 
the Figure ABCDEF. FABC is the fore-part of it, or | 
that which ticks out; CDEF chat part which is incloſed 
in the hollow Bone of the Head. 

2. AB is a tranſparent Part of that particular Coat ef 2 SES the 
the Eye which is called the Tunica Cornea. = 

3. BODEF A is the reſt of this Covering, the Parts of 3 4 Of the 

which that are next to A and B, are called the White of aint 


* 2 75 
. 4 % 
4. ALB is the Tanten Uvea, in which there is a Hole . 

IL which js called the Pupil. 4: foo Bs | 


5. MN, MN, are 360 black Filaments, which ATC and the Te- 


| called the Ciliary Ligaments; there is a certain ſoft and 1 


tranſparent Body called the Chryſtalline Humour which is . the Go 


ſuſpended upon them. ments. | 
6. The Space is filled witha tranſparent Liquor, 6: Of T. 

which is very * fluid like Water, and for that Reaſon is called mour, 

* Her. 7. NON PHP 
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3 K Lens, à little more convex on the 


7-0f the 9NONP. i is a tran 


© Body er. 
uperſicies NN than 
le hard, i called the 


on NON. which, becauſe it is a 
_ N 


1. Of the vi. Ae rat of the Covey: of hs Eye RRR is filled. 
5 with a ſlimy Matter, almoſt like the White of an E 


which is more tranſparent than either the Aqueous or 


= 75 Cryſtalline Humour, and is of middle Confiſtency betwixt 


38 (for it can eaſier be compreſſed than the Chryſtalline, 


aud yet it is not ſo fluid as the Aqueous Humour) and 
this is called 'zbe Vitreous Humour. 


; _ — 9. DEGH is a Part of the Optich Nerve, whole C 
3 the Re. . pans TS, beginning in the Brain, and reaching to the 


es form at the Bottom of it a curious Piece of Net- 
work which Phyſicians call the Retina. 


10. T5 % 10. | + purpoſely forbear mentioning the . and 


7 5 2055 _ Names of the ſeveral Coats with which the Eye is co- 


* vered, becauſe they are not of any particular Uſe in ex- 
plaining the Nature of Viſion; but I muſt not omit to 
take notice, that the Superficies of theſe Coats are all 


"lp thoſe Places which are over. againſt che Bottom of 


1. of Pf ren, ” The whole Body of the Eye is encompaſſed with 
2 F fix Muſcles, four of ar are called Right, and the other 
n two Domes. Every Nerve, which is thought to be the 
of the ſeveral Right Muſcles, is derived immedis 
. ately from the Brain, from whence it comes along through 
| . Hole in the Bone of che Head, and divides it 
g 7 — to theſe Muſcles, every one of which is inſerted 
= e Part of the Coat of the Eye, ſuch as chat here 
| pow F, in ſucha manner, that of theſe four Muſcles, 
tte Firſt is above, the Second below, and the other Two 
on each Side this Coat. And as the oblique Muſe les have 
- their Origin alſo in the Brain, their Nerves are beatround, 
ſo that they ſeem to come from that Corner of the Eye 
which is next the Ear, and one of them ſpreads over the 
Top, and the other along the Bottom of the Eye, and ſo 
ctoſs the four right n and then are inſerted into 

the Bone of the Noſe. 

The Ut 12. There is no one Muſcle in the whole Body, but 
2 ebe Me. what is ſometimes filled with a certain Liquid like very 
2% % chin and fine Air, which 5 to it from the Brain along 

the Nerde which This Liquid is what Phy- 
ficians call the Anima He which cannot ſell the 
851 ga tn, i « or FAY: the 2 
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ap. 28. of NATURAL Pnritogorhny, 8 —© 
the © wich Spirits, the Eye muſt neceſſarily be liſted up, and  , 
0 f 


when the Three other right Muſcles are filled in their 

led Turns, they ſerve either to turn the Eye downwards, r 3 

e remarkable here, is, that if theſe four Muſcles be filled, ] 
int all at the fame time, they will alter the Figure of he 
_ Eye a little, and make it flatter than it was; before, hrt 
and W as to the oblique Muſcles, I am not of the fame Opfi r: 

| nion with thoſe Phyſicians who ſay that they ſerve s 
A turn the Eye round like a Pulley; I rather think, that 
et- Means ſhortned, and ſo they preſs upon the Eye and al. 
x ter its Figure, in ſuch a manner, that the fore- part of - 
and W it is made more gibbous, and the bigger oor lo a lit 
co- tle deeper in; and this makes a greater Diſtance between 5 3 
ex- the Chryſtalline Humour and the Retina. s. 
to 13 To theſe Alterations of the Eye we may add, chat 1. , 
all the Pupil is capable of dilating and contracting it ſelf. *s 72 JF 
io MW And thus we find, that it dilates it ſelf, when we are in l 
# Places where there is but a little Light, and when we | 
vich try to look at a great Diſtance; and an the other Hand, _ 
her W it contracts it ſelf when we are in a very light Place, or .. 
the W look at an Object very near. C 
edi. 14. Laſtly, we may obſerve, that if the two Of 14. 0 i 
ug! Nerves be purſued to the Origin of them, we ſhall find, . 0p 
S It that after they come into che Skull, they ch nearer Eo 
ted and nearer to each other, till at laſt their Coats are mixed -. -- "8 
nere together, and they become one and the ſame; but after 
les, wards they are ſeparated again, and then enter into tage 
wo Bl very Subſtance of the Brain, after which we ſee them no E 
ave WW more. Wherefore to add any Thing further about this = 
inc, Matter, would have no Similitude of Truth, unleſs it 5 = 
Eye were to account for certain Phænomena which otherwiſe | , 
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85 How Viſion is commonly explained, 


J oy 
: I 
F; "7 8s 
Fort . 
* 
o 
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. Whats A ISTOTLE has faid nothing in particular as to the 


meant by Vir £3. manner how Von is performed; for though the 
45 ade bas Title of the Seventh Chapter of his Second Book of the 


3 Soul, concerning Viſion, ſeems to promiſe treating of this 
Muatter fully; yet he ſays nothing more of it, but only 

8 this; that the Object muſt act upon the Medium in order 
to have its Action tranſmitted to the Organ of Sight. 

It is true indeed, that he ſays further in the Twelfth 
Chapter of the ſame Book; that in every Senſation we 


receive the Images of the Things, but not the Mat- 


ter; in the ſame manner as Wax receives the Impreſſion 
of the Seal, without retaining any part of the Seal it ſelf; 
but here likewiſe, what he ſays is as general and looſe, as 
What he ſaid in the forecited Place; and the Compari- 
ſon which he makes, does not at all ſhow us how fo 
> a Number of Parts of which the Obje& is compo- 

> can be diſtinctly perceived at the ſame Time, nor 

how we can know the Situation, Diſtance, Bigneſs, Figure, 


_ our View. | 


Number, Motion or Reſt of the Objects which are in 


. me Op)» 2. The Followers of Ariſtotle ſaw plainly, that he fell 
mee very much ſhort of teaching what one would wiſh to 


Ariſtotelians 


Au Vifion, KNOW upon this Subject; and this has put them upon 


trying to find how his Doctrine was to be underſtood. 
Thus taking the Word Image, which he ſpeaks of in the 
 forecited Place, in the literal Senſe; they affirm, that the 
_ viſible Object impreſſes an Image upon the Air which 
furrounds it; that this Image impreſſes another a little 
leſs upon the Air beyond it, and this impreſſes a Third, 

a little leſs ſtill, and fo go on till there is one im- 
preſſed on the Chryſtalline Humour of the Eye, which 
they pretend is the principal Organ of Viſion, or that 
Part of the Body which the Soul makes immediate uſe 


of to caufe Senſation. Theſe are what they call inten- 
tioual Images or Species; and in order to explain their Man- 


ner of Production, they ſay, that the Objects cauſe them 
in the ſame manner, gs our own Image is produced in 4 
* _  Looking-GlaG, ; FE 


3: From 
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3. From what has been already ſaid, it ſufficiently ap- 3. . „es, A 


pears, that I agree with Ariſtorle himſelf; but I can by 2 95 


no Means come in with his Followers in this Thing of plan s 
their intentional Species, the Nature of which ſeems to me N of 


inconceivable, and has all along put their Underſtandings 2 $ 5 1 10 hh 


upon the Rack. And it is a mere Sophiſm to pretend to 
eſtabliſh their Opinion upon the Inſtance of a Looking- 
Glaſs, becauſe reflected Images are harder to be explain- 
ed than direct. | | 


4 There is no need of mentioning all the Abſurdities 4. The 4b- 
conſequent hereupon, in order to ſhow that there is no 2% Se, 


ſuch Thing as intentional Species. It ſhall ſuffice. only to 
obſerve; that if They are diminiſhed in the manner they 
ſay, it will follow, that when an Object is ſeen at ten 
Yards diſtance, the Species of it is only as little again, as 
when it is ſeen at five Yards diſtance ; that is, an Obje& 
of ſix Foot in Length in the one Caſe, will appear of three 
Foot in Length in the other Caſe. Wherefore if the Eye 
and the Obje& be within five Yards of each other, it 
can receive but a very ſmall Part of ſuch a Species, and 
conſequently we could ſee but a very ſmall Part of the 
Object; but this is contrary to all Experience, for we 
can ſee ſuch an Object intire at ſuch a Diſtance, nay, at 
2 much leſs. If they fay, that theſe Species diminiſh o- 
therwiſe when the Eye is nearer to them, than when it 
is further off; they muſt allow then, that a Thing inani- 
mate, and which acts neceſſarily, has however Under- 
ſtanding enough to proportion its Action ſo as to per- 
form the ſame Thing at different Diſtances. Which be- 
ing-abſurd, it follows, that the Fofindation upon which 
their Species is eſtabliſhed, is abſurd alſ . N 
5. It is not only without Reaſon, but contrary to Rea- 5. That ift. 


ſon, to affirm, that Viſion is perfected in the Chryſtalline runthy 12 


Humour, and that the Vitreous Humour behind it, is of Chryftalline 
the fame Uſe as the Quickſilver behind a Looking-Glafs, Humour. 
viz. to terminate the Action of the viſible Object: For | 
doubtleſs the Object ought to continue its Action thro 
the Vitreous Humour, which being one of the moſt 
tranſparent Things that we know of in the World, can- 
not reaſonably be compared to Quickfilver, which is very 
ee To this we may add, that ſince the Chryſtalline 

umour is found in both Eyes, and two Species are 
formed by it at the ſame Time, if That were the prin- 
cipal Organ of Viſion, it would follow, that we muſt al- 
ways ſee the Object double, when we look upon it with 
both Eyes at once. ; : This 
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F 8 1 25 3 
a _ ROHAUET', Sysrim: Part K MC 
dae F. This laſt Reaſon ſhows alſo how falſe the Opinion 
che Reina. Of ſome Philoſophers is, who affirm the Retina zo be the 
iin 7, As to the Opinion of thoſe who contend that this 
eee, Senſation ariſes from hence, that the Action of the Obje# 
wheretheOp- is carried to the Place where the Optick Nerves meet; this 
| ek Nerves is confuted by the Experience of Anatomiſts, who have 
= found theſe Nerves ſeparated in the dead Bodies of ſome 
Men, who, when they were alive, ſaw Things in the ame 


my Fry mM C» 


. 


| manner as others do. 5 
eee 
| 8 CHAP. XXX. . | 


Of the Paſſage of the Light through the Humours 
4 5 of the Eye. 6's 


O nM tin ny = Arm zz rm 


=, =» Swe the J Think that moſt of thoſe who have endeavoured | th 
©. | "ae += = to explain the Nature of Viſion, have run into great P 
& bemifaken Miſtakes, principally from hence, becauſe they attempt- ſe 
apen e's S. ed too many Things at a Time, and did not obſerve Pr 
3 Fa A lil. any Method or Order: Their Miſtake will be a Help to I it 
—_ As, if, upon obſerving, that Viſion is a Conſequence of I fat 
i the Action of the Object upon both the exzerzal and in- 
1 15 zernal Organs; we, in the firſt Place, inquire, how the 
= Rays of Light, which are the Means by which any Objects 
are ſeen, are received by the wma” the Eye. thi 
| 4.9344 i: 5: 2. Let us ſuppoſe, for Inſtance, Z to be the Eye, and If BE 
eien % ABC the Object; there is no Doubt, but that every || che 
eonfider only Point, that is, every the ſmalleſt viſible Part of this the 
En , Object, ſends forth Rays all Ways through the Air, to ff {c 
Rays whith every Place where it can be ſeen; but becauſe - thoſe Ih in 
come from only which paſs through the Pupil are of any uſe to an 
3 Object. Cauſe Viſion, we will examine thoſe only which fall 
Tab. VI. on that Part of the Tirmica Cornea which anſwers direct- B 
ly to the Pupil: Thus, in order to examine the Action 
of the Point B, it is ſufficient to conſider ſome few | oth 
of the Rays which come from this Point, ſuch as BD, ul 


 $ That ſme 3. Now becauſe the Ray BD is perpendicular to che I the 
of the R934 Superficies EDF, it will not be at all ed in paſſing cor 


o to the Bot- | "ew : 
= of the Out of the Air into the aqueous Humour, wherefore uh me 


De wither pill continue on in a ſtraight Line to H, where falli 


a- again perpendicularly upon the Superficies of the Chr 
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Chap. 30. of Natvrar Puirdeoeny: © 

talline Humour, it muſt $0 on ſtill directly to M; and 

here falling again likewiſe perpendicularly upon the Su- 

R perficies of the Vitreous Humour, it muſt go directly 

this to hte” Hg O . ihe Bottom of the Eye. 5 
jet? 4 But the Ray BE not falling perpendicular upon the 4. of che N 
this [© Superficies EDF, where it is to paſs out of Air into re . of 
ave Water, it ought to be refrafted, and to go towards the 2 1 
me Perpendicular EP, and conſequently it will tend to ſome b they 


me Point of the Superficies of the Chryſtalline Humour, ſuppoſe h come 
G, which is ſomewhar nearer E than ir would be — K 
N ſuch Refraction: Again, the Ray EG likewiſe, not being weer gin 
828 perpendicular to the Superficies GH I, through which it is 2 ur wg 
doo paſs out of the Aqueous Humour into a denſer Me- - 989 
dium, it ought to be refracted again, and go towards the 
Perpendicular GR, and conſequently to arrive at ſome 
Point of the Vitreous Humour, as L, which is nearer to M 
1urs i thanif there had been no Second Re Laſtly, Be- 
cauſe the Ray GL is alſo inclined to the Superficies LMN, 
through which it is to paſs from a denſe Medium to one 
ured that is much rarer, it muſt be refracted, and go from the 
great Perpendicular LT, the Poſition of which is fuch, you 
mpt- J ſee. that the Ray, by going from the Perpendicular, ap- 
ſerve proaches towards the Ray BDO; and we may conceive | 
Ip to it refracted in fuch a manner, that it ſhall go to the 
-e of | fame Point that the Ray BDO went to, that is, to the 
d in.: Point O. So likewiſe if we conſider the Ray BF, we 
» the © {hall find that the Refractions will carry it from F to 
beck I. and from I to N, and that at laſt it will meet the o- 
ther Two at O. And ſince the Rays which fall betwixt 
and BE and BF, are not quite ſo much refracted as they 
every themſelves are, it is evident, that they cannot do pine? 4 * 
F this than meet all together in the ſame Point O. Thus we 
r, to ſee, that the Point B acts upon the Bottom of the Eye, 
thoſe in the ſame manner, as if the Pupil were of no Breadth, 
ſe to and as if there were to come but one Ray with a Force 
ll ou to the Forces of all them that are contained between 
BE and BF. „„ | . 
\ tion 5. Now if we conſider the Rays which come from any 5..Thae the 
few] other Point of the Object, as from A, we ſhall find, that , e 
BD, ul thoſe which enter into the Eye, will be refracted 4er 
I nin ſuch a Manner, as almoſt to meet all together in B, of the 
to the] the ſame Point X. And ſo likewiſe thoſe Rays which 9757 n 
come from any other Point between A and B. will Zee 
meet very near together in ſore Point of the Bottom Na T 4. 
of the Eye between X and O. So that we may affirm 
een, 
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e «i 4ROHAULT's SySTRM Part I 
5 & but mon one andithe [ame Point in the Bottom of the 
V Its b. 57 the other Hand, That 2 Point 'of the 
—_ : - Bottom of the Eye receives very nearly the In of one 
F pare the Ober. © & 8 | 2 9957 5 1505 
FT Thatthe 6. 1607 very nearly, not exactly. For if the Superfi- 
ö e, cies EDF, GHI, LMN, were of ſuch a Curvature, & fee 
e. Points, to carry the gf from one ſingle Point, ſuch as B. to Pers 
- 4 e e another ſingle Point ſuch as O, exactly; it would be 885 
dune impoſſible for them to unite the Rays which - come . 
came from from any other Point ſuch as Az becauſe every o. I 
r e _ is differently ſituated from B with reſpe& to I 
.me 7. Now we may obſerve, that if the Object be re- 
1 He ceu/4 > moved further from the Eye, in ſuch a manner that the 
e de. Point B continues always in the Line BD, and the or 
Pain Bhapeor Diſpoſition of the Eye be no ways altered; the 74 
* Alt e Rays which come from the Point B to the Pupil, will not . 
m, Retina the diverge ſo much, or be at quite ſo great a Diſtance from 
Rays which each other as they were before; wherefore in entring the 
= e at Three Superficies EDF. GHI, LMN, they will be re- 
X Sores of Diſ fracted in ſuch a manner, as to reunite a little nearer to Ta 
* Tab vi. dhe Chryſtalline Humour than the Point O is. On the = | 
| | other Hand; if the Object be removed nearer to the Eye: P 
1 becauſe the Rays which come from the Point B in or- 
der to paſs through the Pupil, diverge more than they e 
did, their Refractions will cauſe them to meet beyond the N 
Point O. And the Object may be ſo very near the Eye, 
that the Rays which come from any one of the Points, 
may diverge ſo much, as never to unite at all. In all which 
= - Caſes, tis plain, there would be no one Point of the Ob- IW "= 
44 ject, that would not effect too large a Portion of the Bot- 
1 tom of the Eye; and conſequently the Action of each 
Point, would be confounded by that of the Point which 
JJ CG ET ori cog un a 
8. Ofthe 4> 8. This is what would happen, if the Figure of the 
dalle made Eye Could not be altered; but to remedy all theſe In- 
e ©: conveniencies Nature has ſo formed the Eye, that it can 
Due chem. become flatter or longer to ſuch, a Degree, as to adjuſt 
ti ſelf to the different Diſtances that we would view the 
=. Object at. Wherefore when we would look upon an 
. Object at a greater Diſtance than it could be ſeen di- 
=, . ſtintly at when the Eye is of the uſual Figure, it is 
3 then made flat by the Help of the four nght Muſ- 
4 cäles, all which acting together, pull it towards the Bot- 
tom of its Ball, and the Rerina is by this tneans near 


enough to the Chryſtalline Humour, to be "ay 0 preſs 
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the Place where all the Rays which come from any on 
point of the diſtant Object are reunited. And when we 
would look upon an Object that is very near, the Eye 
is lengthened by the Help of the oblique Muſcles which 
encompaſs it, and by being ſwelled, compreſs it; and then 
the Diſtance between the Chryſtalline Humour and the 
Retina becomes greater, that the Rays which come from 
any fingle Point of the Object which is ſo af be 
reunited in a fingle Point upon the Retina. If, therefore, 
there remains any Confuſion which Nature has not pro- 
vided a Remedy for, it is only in reſpect to the Action 

of thoſe Rays which come from an Object that is too 
near the Eye, at two or three Inches diſtance, ſuppoſe; 

but this is needleſs, or at leaſt, not neceſſary to be remme- 
died ; for as Sight was given us principally to take Notice 

of Thingsat a Diſtance, and there is very ſeldom any Oc- 


caſion for ſeeing Objects ſo very near, Nature has not pro- 


9. This Approaching and Receding of the Chryſtalline 9. 747 te 
Humour with reſpect to the Bottom of the Eye, is ſo ne- e 
ceſſary in order to fee diſtinctly, that becauſe it cannot Z eng 
be performed by Muſcles in ſome Birds, the Coats of manner. 
whoſe Eyes are almoſt as hard and inflexible as Bones, 

Nature bas provided another Way. For there are pla- 

cd in the Eyes of ſuch Birds certain black Filaments, 

that are not in the Eyes of Men or other Animals, by + 
which the Chryſtalline Humour is connected with the Bot- 
tom of the Eye, and by which it can be made to draw 


nearer to, or remove further from the Retina. 


10. It is obſervable, that the firſt of the three A 


tions which the Rays of Light undergo, in paſſing thro? t 0% 


the Humours of the Eye, is not to be found in Fiſhes 20 Eyes of 
who live in the Water, becauſe the Rays are already in Fist. 

n aqueous Medium, when they begin to enter into the 
Eyes of Fiſhes. And this ſeems to be a Reaſon why the 

Want of this Refraction ſhould be compenſated ſome . 

other Way. And ſa we find it is; for Nature has made 

the Chryitalline Humour of Fiſhes Eyes more convex, 
nſomuch, that it is almoſt as round as a Globe, and 

not of the Figure of a Lens, as it is in other Animals. 

11. As moſt. antient Perſons. grow Jean and thin by gt. Ther the 
Age, ſo their Eyes grow flat and more ſunk than when 78 . 
they were younger. Now in this Figure of the Eyes, the es, 
Rays which come from an ObjeA very near, come to vun confuſed 
the Retina before. they are reunited ; wherefore they in- . 


pres but a confuſed Image ons it; ſo that it is 
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except when the Object is at a ſufficient Biſtance. 


BY  7x2.Thattheſe 12. On the other Hand, ſome Perſons have by Nature 
Des bis Eyes that are longer and more gibbous than thoſe of 
CE wh other Men; in which the Diſtance betwixt the Chryſ- 
receive only talline Humour, and the Bottom of the Eye, is likewiſe 
2 confuſed greater than uſual: In theſe, the Rays which come from 
8 one Point of an Object further off than ordinary, are reuni- 
are at a Di- ted alſo, before they come at the Retina, and then are ſepa- 
Hance. rated again, fo that they 1 758 themſelves a little upon the 
5 Bottom of the Eye. Whence it comes to pals, that 
; - theſe Sort of Eyes can receive only a confuſed Image 

| of Obje&s that are at a Diſtance; and have a diſtinct 

Image of thoſe only that are near. 
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Ae What we mean, when we ſay, that the Images of 
A the. Objefts are impreſſed upon the Organs of 
7 Sight. VVV „ 
=: WII EN we once clearly underſtand, that every 

„ PF F-nn oi ande Point of the Object acts upon one ſingle 
eee Point only of the Bottom of the Eye which anſwers 
= 3 directly to it; and on the other hand, that every Point 
3 of the Bottem of the Eye receives the Impreſſion of 
but one Point only of the Object; it is not difficult to 
cConceive that the whole Object acts upon a certain Part 
of the Retina, which is as exactly of the ſame Shape 

with ir, as could be drawn upon a. Cloth by the moſt 
skilful Painter. We can yet further conceive, that this 

Part of the Retina does ſtill more perfectly reſemble the 
Object, becauſe it receives as many different Preſſures 

in all its ſeveral Parts as there are different Colours, or dif- 

ferent Degrees of Light in the ſeveral Parts of the Ob- 
ject. And becauſe we call that an Image, or a Species, 
Which has any Reſemblance to- the Thing which it te- 
reſents, we call that Part of the Retina upon which 

All the Rays of the Object fall by that Name, and 
iay, That it impreſſes its Image on the Bottom of the Ey. 
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SYSTEM Part], 
dle for ſuch Sort of Eyes to receive any diſtin& Image, 
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2. There is no need of ſearching after any other Re- . , 
ſemblance in this Image, than what has been mentioned. ;;7.,ene ens 
ture For if we would make any further Compariſon betwixt che Object. 
es it and the Object, we ſhall find them very different. And | 


5 72 firſt, herein they differ, that a Body is always repre- 
— ſented by a Superficies, and ſometimes a Superficies by a 
om Line, and ſometimes a Line by a Point: Secondly, The 
Gn. Situation is different, for the We Part of the Object 
. is painted upon the lower Part of the Eye, and the right 


che Side of the Object upon the left Side of the Eye, G6 
Aud Laſtly, They differ in Magnitude, for a very large Object 
nape is repreſented upon a very ſmall Part of the Eye. | 
3. And the further diſtant the Object is, ſo much the 3. Thefur- 
leſs is this Part of the Bottom of the Eye; as is evident 775 f, fes, 
in the Figure of the Eye C, where the Space HI, which From che Eye, 
receives the Image of the Object FG, is: leſs than the 2 leſſer is its 
Space DE on which the Object AB, which I ſuppoſe Tab. vnn. 
equal to FG, is impreſſed; and this very nearly in the Fig. 1. 
fame Proportion, as the Diſtance of FG from the Eye is 
greater than the diſtance of . . | 
4- Whoever conſiders ever ſo little of what we have #: han no 
85 before laid down, concerning the Nature of Light and 4, hefe In. 
5 of | Colours, cannot but be of our Opinion, Thal the Ima- gm be 
sf | £5 f Objects are in this manner impreſſed on the Bottom of on 
e Eye: But he may be further convinced of it from Ex- 
perience ; for if, after having darkned all the Windows of 
2 Room, over-againſt which are ſome bright Objects, 
Very we make a Hole in the Window-Shut, and place in it the 
ngle Eye of an Animal, freſh killed, firſt taking off neatly all the 
wers Membranes which the Bottom of the vitreous Humour 
oint is covered with, and put an Egg-Shell in their ſtead to 
1 of boſd this Humour in, we ſhall ſee upon the Egp- 
t to Shell a diſtinct Picture of all the Objects that are with- | 
our. N | LES „ 
ape 5. But becauſe there are ſome Difficulties to make this 5. A 
not Experiment ſucceed well; I have thought that the ſame ©? — 
this Y Thing might be done, by making a large artificial Eye, pn 
the which I accordi y tryed : The opake Coats, or Tunicks, 
ie were all made of thick Paper, except the Retina, which 
vas made of a very white thin Piece of Vellum; in the 
Ob Room of the Tunica Cornea, I put a tranſparent Glaſs, and 
89261 inſtead of the Chryſtalline Humour, was a Piece of Chryſ- 
Tir tal of the Figure of a Lens, but more flat than this 
er Humour; for ſince there was nothing in this Machine 
5 but Air, in the Places of the aqueous and vitreous Hu- 
. mours, a little leſs Convexity was ſufficient to . 
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Obſervation. treme Parts, as in the Middle. 
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KR OHAUTT ', SYS r EVN Part], 
the RefraQtions required: And becauſe it was very diffi- 
cult to flatten or lengthen this artificial Eye, in the man- 

nner the natural Eye is done by the Muſcles, I placed the 

Vellum in ſuch a manner, that it could be moved back- 


Ward or forward, at Pleaſure. | 


6. How to ſee . 6. This artificial Eye being ſo placed in the Window 
me ons 4 of a Room, that the Glaſs which repreſents the Tunica 
2 artificia! Cornea, may be directly againſt ſome Objects that are ve- 


De. ry much illuminated; we ſhall not only ſee the the Images 


of them impreſſed upon the Vellum, but we may alſo 
obſerve all the moſt miqute Particularities, which we before 
collected from Reaſon. Thus we may obſerve, 


7. e f 5. Firſt, That it is at one particular Diſtance only of 


Obſervation: the Vellum from the Chryſtal Lens, that the Image will 


appear the moſt diſtinct that is poſſible. 


8. The ſecodd 8. Secondly, That this Image is not ſo difind in the ex. 
9g. The be 9. Thirdly, That if the Vellum be too near the Lens; 
Obſervation. the Image will be leis, and very much confuſed. 
e |--20:7 Fourthly, That if it be too far, the Image will be 
Jervation. larger, but all confuſed likewile. 


1 
* 


11. e 1. Fifthl, That the diſtinct Image of any Object, is 


Obfervetion. {5 much the leſs, as the Object is more remote. 
12. The fixth 12. Sixthly, If a certain Diſtance between the Lens and 
ſervation. the Vellum, - be. requiſite to make a diſtinct Image of an 


Object at a moderate Diſtance ; the Vellum muſt be mo- 


ved a little nearer, ſo that the Diſtance of the Lens from 
it may be leſs, if we would have a diſtinct Image of a- 
GN Object, which is at a conſiderably further Di- 
. 5 „ „ 

13. Theſe- 13. Sevenrhly, When the Vellum is at a proper Di- 
. Jer ſtance, to repreſent diſtinctly an Object which is at 2 
great Diſtance, ſuppoſe an Hundred, or Two hundred 
- Yards; there is no need of altering it, in order to repre- 
ſent, as diſtinct. as is poſſible, any Objects that are at a 

till greater Diſtance. CVVT ; 
27 eighth. 14. Eighthly, The nearer the Object is to this artificial 


Yervation. Eye, the further muſt the Vellum be removed from the 


15. Theninth 15. Ninthly, When the Object is too near this arti- 
0, ficial Eye, it is impoſſible to get any diſtinct Image, 
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let the Vellum be removed to what Diſtance we 
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16. It is to be obſerved, that in thoſe Caſes where any 16. The 44. 


n- Alteration muſt be made in the Eye, in order for the I- Jeff | 
he ¶ mage to become diſtin, this Alteration is much leſs in cifciat ee. 


k. Ithe Eyes of Animals, the Coats of which are flexible, ee. 
chan in this artificial Eye. For in Animals, the length- © 
ning or ſhortning the Eye being always attended with a 

greater or leſs Conyexity of the Cornea, the Figure of 

this Coat contributes its Part in producing that Effect 

which in the artificial Eye wholly depends upon the Length 

or Shortneſs of it. Thus, if when the artificial Eye bas re- 

ceived a diſtinct Image of a diſtant Object, another Object 

be placed before it at ſuch a nearer Diſtance, that in order 

10 have the Rays which come from every Point of it re- 

united, the Eye ought to be made One hundredht Part 

longer than it is; the Vellum muſt be removed juſt ſo 

I mnuch further from the Lens: But in a parallel Cafe of 

ex- the natural Eye, it is not requiſite that That ſhould be 

lengthned a hundredth Part of the Whole, becauſe the | _ = 
Tunica Cornea being more gibbous than it was before, 'Y 
cauſes greater Refractions, and ſo makes the Rays reunite - 
ſooner than they would otherwiſe do. 3 

17. The Image of an Object impreſſed on the Eye of 17. Thar the 

1 Animal, being received in a Place where the Capilla. Copillamence 
ments, of which every Optick Nerve is compoſed, meet „ 5 
each other; it is very probable, that this Image is ſo im- #ran/mir b 


preſſed, that the Rays do not move theſe Capillaments 1 the 


no- Wide-ways, but always fall directly upon the Extremities of Brain, 
om tem. To which, if we add; That the Impreſſion which 


3 I made upon the Extremity of every one of theſe Capil- 
Di- ments, is communicated from one End to the other, 
Nee may conclude, that the Image of the Object is tranſ- 
Di- Imitted intire to that Place where theſe Capillaments end 
at 2 Min the Brain. 85 Y 0 | 
Ired 18. And becauſe we have no Senſation, when thoſe 18. Tt the 


pre- parts of the Body are any way affected, in which there , # be 


ar a Ine no Nerves; it is very probable, that the Nerves are che Soulper= 
| neceſſary ro Senſation. And becauſe we have no Senſa- . 


tion likewiſe, when any Object makes an Impreſſion up- 
the Mon a Nerve, if its Communication with the Brain be hin- 
"Wired, or if the Brain it ſelf be affected with any particu- 
arti- Wir Diſtemper ; therefore it is reaſonable to think, that the 
age, ENerves are not the immediate. Organs of the Soul, but 


we [hat they are fo formed by Nature, as to tranſmit the 

Impreſſion which they receive, to that Place in the Brain 

* where the Origin of them is, and where probably the im- 
3. It mediate Organ of the Soul's Senſation is. 

| 55 . 19. How- 


; 245 _ROHAULT' SysTwm Fart 
113 | ry. However, we may further obſerve, that there be. fat 
N tere is a 75 f alry arts of : 

IS Pore of the ing Two of a Sort of almoſt all the Parts of the Brain, pa 


Brain which they cannot all of them. indifferently be thought the im- 


b 4 the princi- mediate Organ of the Soul. On the contrary, it is high 0 
* ya! Organ of iy probable, that ſince we have but one Senſation onl h 
- (be Soul. VP | 1 Pt : che 
= though two Impreſſions are. made by the Object upon, 
- TY the external Organs of the Senſes which are affected we 
ES” | that there is likewiſe one particular Place in the n 

the 


Brain where theſe two I >" ons meet. Which: that 
Place is, may be very difficult to determine; but whe on. 
ther it be that ſmall Gland which Phyſicians call thalf inc 
Conarium, or whether it be any other Part of the Brain, i 
is hardly to be conceived how they can thus unite, with 
on ſuppoſing ſomething equivalent to what is noy 
TER 


20. "A Conje- 20. Beſides the manifeſt Reſemblanee which there if the 
1 ae abext betwirt the two Eyes; I. imagine there is another yerlff the 
3 5 * +: Which cannot be diſcerned by the Senſes, which con upc 
F$ Capillaments in this, that the Number of Capillaments in one Optic jim 
; 4 Nerve, is equal to the Number of Capillaments in thi 80 
Xx Nerves. | Other Optick Nerve. Thus (to make the Thing eaſier Ey 
2 Tab. VII. if we ſuppoſe the Opzick Nerve of the Eye A to contain the 
5 . „ ee the Extremities of which are CDEFG ate 
= | it is reaſonable to think, that there is the ſame Numbe a 
E | in the Nerve of the Eye B, the Extremities of which a] ,;; 
* HIKLM. I imagine alſo, that the Extremities E and MJ der 
1 which are in the Middle of the Reſt, are exactly at th tha 
1 End of the Oprick Axes, that is, at the Ends of the Linq be 
= TE, VK. which paſs through the Centers of the Pupi pre 
= the Chryſtalline Humour, and the Body of the Eye; an the 
= that the reſt are placed fo regularly about theſe, that w pre 
1 may take ſeparately all the Capillaments of one Eye iff} cor 
= ron; and aſſociate them with thoſe in the other Eyet: | 

1 en in the ſame Order, ſo as to make up a great Nun 

M ber of Pairs, which may be called Sympatherict : 

beginning with the Capillaments C and H, which a 

moſt on the Left Hand, I make them the firſt Pair; tt 

other Pairs are DI, EK, FL, GM. Iam alſo of Opinior 

that each Pair of Sympazherick Capillaments end in * tt 


1. In the ſame Point of that Part Nerves meet in the Brain or no, 
of the Brain) This ConjeQure is not | is evident, chat two Images of ce 
yet confirmed, by cutting open the | Obje& impreſſed upon thoſe Car 

rain. But be that as it will; the Ca- laments muſt be ſeen in the ve 

pillaments CH, DI, EK, | ſame Place (becauſe the Optical Ax 

Tab. VII. Sc. may very properly | meet each other) that is, muſt 

Fig. 2. be called e ee come one; and therefore the Obje 
nd For whether the Pairs of I appears ſingle. et: 


UL 
| 


viſible Objects impreſs upon the Eye, being well un- 


* : 18 1 E 5 1 N 45 ; Fe, Fo 1 PH — 1 k, ; 1 i bo 
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ame Point of chat Part of the Brain which raiſes a gen- 
ation in the Soul; as you ſes in Ihe Figure, where che | 
Pair CH meet in the Point O of the principal Organ 8 


X, the Pair DI in the Point P., the Pair EK in the Point 


O the Pair FL in the Point R, and ths Pair Crd in 


the Point 8. £522 
21. This being ſuppoſed, I conceive chat when we 21. How the 
would look upon an Object, we turn our Eyes to it NaN 
in ſuch a manner, that the two Opricks Axes meet Bbw ediate Or. 
the Point which we fix our Attention principally Poe. of 5s 
on. Thus the Rays TE, VX, coming from that Point, Tab. vn 
and falling the Sympatbetiat Capilaments E and Fig. 2. 
K, the two mpreſſions which they make there, are re- 
anited in one Point only, vix. in the Point Q. 80 
likewiſe the Part of the Object which is on the tight 
Hand, ' ſhakes the Sympatherict Capillaments D and I. 
the Impreſſions of which are carried to P. And again, 
the Part of the Object which is on the left Hand acts „ 
upon the Sympathetick Capillaments F and L, and their | 
50 gb _ Point R, and rg the _ | 
So that t there be two Images impre pon the 
Eyes, yet there is but one impreſſed upon 8 Part of 
the Brain X which we here ſuppoſe to be the Nn 
ate Organ of Viſion. 
22. What has been already ſaid of the Images which 


deR N $ TY 


22. An evi. 
dent Proofs 
that the ; 


derſtood; it cannot but be à ſtill = Surpriſe, Chryfaliine 
that the Ariſtorelianus and almoſt all ſiciaus ſhould Hm is 


be ſo miſtaken, as to affirm, — mages are im- 55 
no fur- of Viſion, 50 


preſſed upon the Chryſtalline Humour, and 
ther; for it will evidently appear, that the different Im- 
preſſions of the diverſe Point of the fame RY are all 
confuſed there,” rob 
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1; What is A FT ER having traced the material Image of the Ob- 
au. £3 ject, or the'Impreſſon which it makes upon the er- 
= * - -- ternal Organs, to the Brain, I come next to explain how 
this raiſes in us an immaterial Image, or that Senſation in 
. + which Sight properly conſiſts, and to ſhow the Reaſons 
why it is clear and aiſtinct; and alſo how we perceive the 

Place, Situation, Diſtance, Magnitude, Figure, Number, and 

the Motion or Reſt: of ſuch Objects. {| 

2. Hos the 2. In order to underſtand how this immaterial Image 
immaterial {- is formed in us, I muſt remind you of a certain Truth 
, which has been ſufficiently demonſtrated before; and that 
formed in the is, That ſuch is the Nature of our Soul, that particular 
Ses. Motions of the Body to which it is united, are the Oc- 
cCaſions of particular Perceptions in it: Now different Parts 
of the Object, act diſtinctly upon different Parts of the 
Bottom of the Eye, and their Impreſſions being tranſ- 

mitted to that Place of the Brain which is the principal 

Organ of the Soul, it is eaſy to apprehend, that the Soul 

auſt have as many diſtinct Senſations raiſed in it, at the 
ſame Time, and without any Confuſion, as every one of 

: them excites different Motions. £4 
3 5 is manifeſt alſo, that this immaterial Image, ought 
js that this I. to be ſo much the more vivid or clear, as the Object 
3 j ſends forth more Rays of Light which are received by 
the Eye; for by this means the Impreſſion made upon 

the Organ will be ſo much the ſtronger. And the Large- 

neſs of the Pupil contributes likewiſe to this Clearneſs, be- 

cauſe it affords Room for more Rays that come from the 
ſame Point of an Object to impreſs the Image on the 

Bottom of the Ee. 


* 


4. That the 4. It is true, that if we conſider the Action of one 
{rage of # Point of the Object only, we muſt ſay, that the Senſa- 
Dine tion ought to be weaker or more obſcure in proportion to 

; ought to be as the greater Diſtance of the Body, becauſe the Rays of Light 
55 ” 9 f which come from one Point Of it diverge, and therefore 
-wbichis near, fewer of them enter into the Pupil when the Eye is far off, 
than when it is near. But we know that one Point of 

the Object does not act alone, but always acts in com- 


pany with a great many others, and the whole Image - 
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the Object is impreſſed upon ſo much a leſs Space on 
the Retina, as the Diſtance of the Object from the Eye 
is greater. Thus if one viſible Point, at the Diſtance of 
two Miles, ſend to the Pupil but half the Rays that it 
would do if it were but at a Mile diſtince only, this is 
made good by ſome other viſible Points that are near it, 
which ſend their Rays upon the ſame Capillament of the 
Optic Nerve, where one ſingle Point of a nearer Object 
would ſend its Rays; wherefore the Viſion ought to be 

2s ſtrong and vivid. VV 


LY 


F. To. this we may add, that becauſe we open the 1 4. 


Pupil of the Eye a little more when we look upon Ob- Aan 0hjees 
jects that are at ſome diſtance, than when we look at d 10 28. 
thoſe which are near; therefore we take in more Rays | A 


that all the Rays which come from one and the ſame 
Point of the Object, meet together exactly in one and 
the ſame Point of the Bottom of the Eye: But 
this never 1s preciſely ſo, but in thoſe Rays which commune 
from that Point of the Object which is at the Extremi- 
ty of the Optical Axis; for it is evident, that thoſe | 
Rays which come from the other Points, are reunited. 
ſo much the leſs exactly one than another, as they are 
more diſtant from this Axis ; wherefore we cannot at the 
lame time have the moſt diſtin& Senſation. but in this 
Place alone, and the reſt will be more confuſed: 

7. This being ſo, it follows from what was before de- 


monſtrated concerning the confuſed 1 5 5 10 of an Men fee 0h 


Object that is near, on the Eye of an Old-Man; that je#* that are 

he muſt ſee ſuch a near Object very confuſedly ; and thus 3 

we ſhall eſcape the Error of thoſe, who are of Opinion, | 

that the Confuſedneſs in the Sight of Old-Men, ariſes 

from hence; that the Faculty of Seeing, or the Senſe 0 

Seeing is weaker in them than in others. And indeed it | 

is very ſurprizing, and very lucky, that at a time when e 

the Doctrine of Refractions was not at all known, A. 

riſtotle ſhould hit upon ſay ing, that if an old Man had 

the Eye of a young Man, he would ſee as the young 

Man does; which is the fame Thing as to ſay; that an 
. | ault 
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Fault in the Sight of an old Man, does not ariſe from any 

_ Defect in the Faculty of Seeing, but only from ſome De- 

8.7% ſome 8. On the othgr Hand we are aſſured, that thoſe Per- 
—— „ fons, whoſe Eyes are longer and more gibbous than ordi- 
are at 4 Diſ- nary, receive a diſtinct Impreſſion only of thoſe Objects 
cane confu- Which are near; and a confuſed Impreſſion of thoſe that 
dy. are diſtant: Whence it is eaſy to conclude, that ſuch Per- 
ſons muſt ſee Objects that are near them diſtinctly, and 

- - thoſe that are at a Diſtance confuſedly.” V7 


+ =, 9. The Diſtindneſs of Viſion depends alſo upon the 
Pea of the LargeneGs of the Space which the Impreſſion of the Ob- 
end ject takes up in the Bottom of the Eye, where there ought 
Hf. to be at leaſt as many Extremities of the Capillaments of i 


the Opticłk Nerve, as there are different ſenſible Parts 
in the Obje& which ſends forth the Rays, in order for 
every one of them to make a diſtin& Impreſſion. For 
if the Rays which come from two different Parts of the 
Object, meet together in two different Points of the fame 
8 t, it is the ſame Thing, as if they met in one 
Point, becauſe they cannot communicate two different 
Motions to this Capillament at the fame time And this 
is the Reaſon why Objects, that are at a very great Di- 
ſtance, becauſe their Images are impreſſed on a leſs Space, 
die ſeen burcontuledly, = 2 
x, Why ei- 10. Further, if this diſtant Object be compoſed of a 


Jeck, wheſe great many different Parts which are of different Colours, 


33 it is evident, that if ſeveral of theſe Parts act together 
hours, 9 upon the ſame 1 that which is of the brighteſt 
53 ance Colour is the only one that will be (een, becauſe the 
Zh, Capillament will receive the Impreſſion only of this Part 
T And thus we fee that in a Meadow where there are a great 
many white Flowers mixed with a vaſt Number of green 

Spires of Graſs, at a Diſtance it looks all White. 


21. Fowwe 11. If it had. never been obſerved, that we ſometimes 


Hie ts u. have no Perception, when we would have ſome, and at 

cornal Things, Other Times have a Perception, when we would not, we 

EE ſhould not have been fo ready to have connected our 
Judgement with our Senſation, and Senſation would only 
have been ſimple Perception: But when we had once 
made this Reflexion, our Senſation muſt neceſſarily be 
compound Perception: And if we had been more war 
in our Judgement at firſt, ſo as not to have aſſented to 
any Thing of which we had not a clear Perception, 


that we could plainly bave inferred, is, that ſomething 
concurrred with us to cauſe Senſation. But haying k 4 
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thing 
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dif 


| clude, that the 2008; which concurs with us to excite 
t 


we perceiye, is beyond that Body, and fo carrying our 
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ferently accuſtomed from the Beginning, and over-haſty ©. 

in our Judgement, we have drawn a different Conſ 

quence; and look upon the Senſation, which now upon 

more mature Deliberation, we acknowledge only as an 

accidental Mode of exiſting, to be without ws, and there: 

fore we refer it to external Objects; and we have fo ol. 

ten made this Judgement, that we are accuſtomed to do | 

it without any Difficulty, and without the leaſt Suſpicion 

of its not being conformable to Truuu rf. 
12. We have been confirmed in this Errour about V7. 12. Another 


#% * 


fon by anothet Miſtake. We obſerve, that when an 57 
opake Body is put between the Object and our Eye, we 
then ceaſe to ſee it: From whence we ought to con- 


Senſation, is beyond the opake Body, and being no longer 
able to act upon our Organ, we ceaſe to have the Sen 
ſation we had before. But inſtead of reaſoning in this 
manner, we imagine, that the Senſation which we have 

of Light or Colour, that is, the Light or Colour which 


3.» 


Imagination as far as the Object itſelf, we go as it 
were out of our ſelves, along the Line in which we 
receive the Impreſſion of the Object, and aſenibe our 
own Senſation to it, that is, the Colour which we per: 
ceive. | CTY] "ns 
13. The fame Thing that leads us to refer the whole 13. Haw =s 
Senſation which we have of an Object ro ſomething without 5 of 
us, leads us alſo to refer all the particular Senſations of an otjed. 
which it is compoſed, in the ſame manner, in ſtraight 

Lines, according to the Direction in which we receive 

the Impreſſions from different Parts of the Object: Thus 

the Impreſſion which is made in the lower Part of the 

Bottom of the Eye, coming to us in the higheſt of all 

the Lines by which the Object raiſes any Senſation in us; 

it is along this Line that we refer the particular Senſati- 

on which ariſes from it. So likewiſe we refer to the 

loweſt Part of the Object, that Senſation which ariſes from 

the Impreſſion made by it, on the higheſt Part of the 

Bottom of the Eye. And hence it is, that though the 

whole Image which the Object impreſſes on the Bottom 

of the Eye be inverted, yet when we look upon the Ob- 

ject through a ſimple uniform Medium, this hinders not = 
but that it appears in its true Situation; that is, the 4 
immaterial Image makes the Object appear to us as J 


Fo. 
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14- How we 14. The Knowledge of the Diſtance of an Object, 
8 as well as that of the Situation of it, depends upon our 


referring our Senſation to ſomething without us. For 
- our regard being chiefly upon the Poſition of the two 
optical Axes; and the Motion of the right Muſcles of 
our Eyes by a natural Way of Reaſoning, ſhowing us 
very nearly, the Relation or Inclination which theſe two 
Axes have to each other, and at what Diſtance from 


us they meet together; it is to this Diſtance that we 


refer our Senſation, that is, to the ſame Place where the 

Object is. Wherefore if at any Time we are deceived 

in the Judgement we make of the Diſtance of any Ob- 

je& when we look upon it with both Eyes, it is be- 

cauſe we do not know exactly at what Diſtance the 
FV! anne. +: 5 ol 

15. Amthe» 15. And if we make uſe of but one Eye, we can 
wing Ditane know the Diſtance of an Object; provided we move 
a Obje. from one Place to another; for we have ſome kind of 
Memory of the Poſition of the Optical Axis in the firſt 

Station, when we really attend to the Poſition of it in 

another Station; ſo that we imagine two Optical Axes, 

; 1 there be indeed but one, and by that means 

gueſs at the Diſtance where they meet; and to this we 

refer the Object. . 3 

16. A Third 16. Since we cannot incline the Optical Axes to each 
nine other in a certain manner, in order to make them meet 
of an Objea. at one Point of an Object which is at a certain Di- 
ſtance from us, but at the ſame Time we muſt put 

each Eye into a particular Diſpoſition or Figure, neceſ- 

ſary to ſee diſtinctly at that Diſtance; we may preſume 

that Nature bas ſo ordered the Muſcles of the Eyes, 

that they neceſſarily procure both theſe Effects at the 

ſame Time: And that this is ſo, we ſhall have no Doubt, 

if we obſerve, that ny who ſee but with one Eye, 

move their Eyes in the ſame manner to look upon Ob- 

jects at different Diſtances, as they who ſee with both 
Tres So that it is ſufficient, if our Eye be ſo flatten- 
ed or lengthened in a particular manner by the Action 
of the Muſcles, as to cauſe ſome Alteration in the Brain, 
which puts the Soul upon conceiving the Poſition of the 
Optical Axes : And ſince the perceiving this Diſpoſition 
is the moſt natural Argument to make us know the Di- 
ſtance of an Object, it follows, that the lengthning or 


fattening the Eye is alone ſufficient to diſcover this 


Diſtance. . | 
17. But 
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17. But becauſe the Alteration of the 5 ce one 17, Thatit is 
Eye only, when we make uſe. of it to ſee diſtinctiy at 57 ot. 
different Diſtances, is not ſo ſenſible, as the Alteration of h Fadge- 
the Situation or Poſition of the two Eyes, when in ment wemate 
order to look at different Diſtances we turn them dif- thay 74 
ferently, that we may make the two Optical Axis meet Ohje, when 
in the ſame Point; therefore we are not to think, that 7* 27 . 
this latter Alteration is ſo exactly made, when it is deter- ne Eye, cba 
mined by the other, as if it were cauſed by that Atten- when we look 
tion which we have when we look with both Eyes up- 7, . 
on the ſame Point of an Object. And this is the Rar. 
ſon why we are more apt to be deceived in the Judge- 
ment we make of Diſtance, when we uſe but one Eye 
than when we uſe both. And indeed if we try to touch i an 
Object at three or four Foot diſtance, with the End of a 
Stick of about the ſame Length, we ſhall find, that if 
we look at it but with one Eye, we ſhall miſs touching 
it two or three times together ; whereas if we look at it 
with both Eyes, we ſhall touch it the firſt Time. 1 
k 18. arge 2 3 be, which is 1 the 3 at 
es when we look upon Objects at unequal Diſtances, ©9797 *5 
it þ certain, that Tha Akeraoo cannot b = 1 ſenſi- i» pero 
ble, when the Diſtance is ſuch, that the neareſt ObjeCt is men? of great 
2 great Way off; wherefore we muſt be very liable to be 3 
wy . in our Judgement of great Diſtances tan 
of ſmall. 17 : 
19. Beſides the two forementioned Means of judging 8 the 
of the Diſtance of Objects, which are the principal ones, Cen. 
there is yet ſome others: As Firſt. Having often obſer- f of the L. 
ved, that an Object appears more confuſed the further it -ages of 0 
s diſtant from us, we make this a Rule of determining 4 gi, 7 
the Diſtances of Bodies, fo that according as they appear heir Diſ- 
more or leſs confuſed do we imagine them to be at a π ee. 
greater or leſs Diſtance. | | | 
20. So likewiſe, becauſe we have often obſerved, 20. The ſame 
that an Object looks of a brighter Colour, the further it 7g alſo 
is removed from us; therefore when we ſee an Object 7, from 
of a brighter Colour than it uſes to appear of when it is more or 2 
near; we conclude, that it is at a great Diſtance from b. 


1. An Object at three or Four Foot | the Eye, we would try to run 2 : 
Diſtance) is to be obſerved, that | Stick through it; as is juſtly/ re- . 
the Stick muſt not be thruſt directly] marked by Malbranch in his En- 

iquely, in the ſame manner, as if, Seck. 3. 77: 

ven a Ring is turned Side-ways to | | 


21. The 
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zz, That we 21. The Situation is another Means ftill of knowing He 
. the Diſtance of Objects. For, of thoſe Things which 
Sitnation «l- we imagine to be lower than our Eye, we judge them to 
be fartheſt diſtant which affect the Eye with the higheſt 75 
Rays; and on the other Hand, of thoſe Things which I 4, 
we imagine to be higher than our Eye, we judge them * 


5 Mm ” fartheſt diſtant which affect the Eye with the low. I in 
e 22. Further, the Interpoſition of a great many other a 


«great many Objects between us and the Object we look at, makes 
ether Bodies us think, that the Diſtance. is greater than otherwiſe 
Ft, , We ſhould; becauſe the Diſtance which we conceive 55 
che Object is to be betwixt every one of them, is the Meaſure, which I the 
1 we compute the Diſtance of the Object by: Thus 
in the Inſtance of the Moon, when it is at the h elf 
above the Horizon, and we look at it through the hs 

Air only in which there are no other viſible Objects, I 5. 
we imagine it to be nearer: to us, than when it riſes or the 

ſets ; becauſe ar thoſe Times, there are a great many 

5 der ee Objects upon the Earth, between us 

25: e de, 23. When we know the Situation and Diſtance of 
She Bigneſs of AN Gbieck⸗ by joining theſe together, we form a Judge. 


Objects. ment of the Bigneſs of it; For, becauſe we imagine the wa 
4h Extremities of an-Object, to be cantained between two f 


ſtreight Lines coming from the Eye, which diverge from 
each other in proportion to their Diſtance; therefore 
we eaſily conceive what the Bigneſs of the Object is at 
a given Diſtance. So that if at any Time we are de- 


; ceived in our Judgement of the Bigneſs of any Object, * 
it is becauſe we are firſt 8 in our Notion. off i. 18 
its Diſtance. Thus, becauſe we cannot truly compre wg 
hend the Diſtance of the Moon or Sun from us, there ly 8 


fore no Imagination can repreſent thoſe, Bodies to us lo * E 
3 ee .. ee Þ 
2 Why the 24. And this is ſo true, that the Stars ſeem to PPC 
e , ſomewhat larger, when the Interpoſition of viſible Ot 
when lap are jects which are between them and us, helps us to ima 
ebe Hori- gine their Diſtance to be greater; For it is not ow vemſ 


on. : — 1 „ 8 th 
| ing 1 to the Ioterpoſition of Vapours, as the Ancieny 5 Ak 
| BOT: | though furrou 
1. To the Interpoſition of Va-] Refraction of the Vapours. An : 
powrs, &c.) eee ee that this Angle is As a Giele 
Wbich the Moon appears when in] ordinary, is clear from hence; Oy dies; 
the Horizon, is not greater than | though every particular Parc of u un : by 
ordinary, it is evident, that nothing | Horizoa (as well the Diſtances © dre f 
eught here to be aſcribed to the | che Stars from each other as the . than i 
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Chap: 3 2. of NATURAL PRI RT. 
thought, that the Stars _ of different Bigneſles, 


45 if the Rays which came from the Extremities of them 

to the Eye of the Spectator, were by that means re- 

dich fracted, ſo as that he ſhould ſee them under a bigger 

ch Angle. For modern Aſtronomert who have meaſured the 

Angles under which the Stars appeared, when they were ; 

in the Horizon, and when they were at their greateſt 4 

nm the ſame Day, have always found them te 

i 25: It is to be obſerved alſo, that very luminous or 1 - 

e bright Objects muſt needs appear bigger than they would „ n, 

do if they were not ſo bright. For if the Image which ban b 

they impreſs upon the Bottom of the Eye, affects not g4s te 40. 

only a certain Number of Capillaments, but ſpreads it 

ſelf to the Extremities of other Capillaments which are 

about it, it is the Game as if it had covered them al- 

ſo; becauſe the Rays have ſo great a Force that all 

theſe Capillaments. are moved by them, and not at all 

hindred by the Motion of thoſe Rays which come from 

the other ſurrounding Bodies which affect the ſame _ 

Part, büt are very faint ; therefore a bright _ ap- 

118 pears ſo much the bigger, as it takes up part of the 

udge Ow which is not ſo bright, whoſe Rays are ſwallow- q 
up by it. * | | . z 5 .. 

6. We may add till further; that the Impreſſion of 26. Why the 4 
luminous Body may be fo ſtrong as to extend it 5 Stars, | 4 
round to ſome Capillaments, which no Rays at 1, ;-0ugh a 

all come ehr the luminous Body; in dae . 3 25 

it is manifeſt, that the Object muſt a much bigger abe 

than it would do, if its Light were _—_ faint. And enger 99535 

it is certain. that we ſee the fixed Stars in this man- ppear mage | 

ner; | becauſe if we weaken their Action, by artificial- pa; 

ly contracting the Pupil, and looking at them through | 

a Hole made in a Card with a Needle, 2 2 

appear much leis. But that which moſt ſurprizes tho uu 


2 
a V 
-efore ſe] f 


, 


Wemſel ves; 
they ſeem to be larger, ſeem alſo 
to take up more of the Space which 
lurrounds them ;) though, I fay, 
every Part of the Horizon ſeems to 
An be. y inlarged ; yer the whole 

Circle cannot contain any more 


ner u than 260 ees; wherefore Bo- 
e | thar the fixed Stars, by reaſon of 


dies in the-Horizon are not ſeen 
| under a greater Angle, but every De- 

pe sul bree in the Horizon ſeems greater 
\ chen than in the Meridian. 


nay che Stars, when 


1. Have always found them tbe 
ſame) Nay, they bave found the Di- 


- ameter of the Moon, when at the 
| higheſt, a litele bigger, than when 


ſhe riſes or ſets, See Malbranch's 


Search after Truth, Book I. Chap. ix. 


Sed. 3. ; 

2. They appear mach leſs) - Nays 
their immenſe Diſtance, are but like 
Points only, except that their Light 
is 2 little dilated by Refraction, is 


evidenc 


VS 2 : , | * 3 . ; . ; 
. 7 : 2 - . $ 4 * * - "DE. * "YL af x, 4 
- * "x If 4 F * 8 2 99 ; 1 7 5 


"256 Ko E228 n Part 0 

| who ſee not the Reaſon of this, is, that bikes we look || © 

at the Stars with a Teleſcope, they appear as much di- d 

miniſhed as other Objects appear inlarged by it; and for 

this ſole Reaſon, becauſe hereby the Force of their Rays Ns 

is very much weakned, on 

. s 27. It is certain alſo, that as the Knowledge of 

2e en 66. the Diſtance helps us to find out 1 Bigneſs, ſo like- W 

Jes, belps us Wiſe the —_— of the Bigneſs helps us to conceive in 

the Diſtance- Thus, when. we know that a Man is f 

N SEL. about five or ſix Foot high, when we ſee him to . 

E |  _ appear but very little, we conclude him to be at a great UL 

= RE ĩͤ aa H 

3 28. Howwe 28. It would be ſuperfluous to ſhow particularly how I at 

dh we know what Figure any Object is of, after what has W Pr 

=_ fa oi been ſaid concerning knowing the Situation, Diſtance, and thi 

Vs Bigneſs of its Parts; for the Knowledge of its Fi tgure th: 

| conſiſts in theſe. Jec 
5 2. 3 . Nor is it difficult, after what has been ſaid, to 

3 * Yor Wc a Reaſon why an Object appears ſometimes 2 

=—_— gs 12 and ſometimes double: for it is evident, that an Ob- be 

WM z both ject muſt appear fingle, when it ſo affects the Symps- I te 

Py rhetick Capillaments of the two Optick Nerves, as to im. Wy 

preſs i but one Image upon the Brain. Tab 

= „ 30. And this is confirmed from hence, That if we I "is 

8 — 2. preſs either of our Eyes with our Finger, ſo as to make WM vi 


5 double. it receive the Image of the Object on a different Part fern 

from what it rus do by the common Motion of the bye 

Muſcles ; as it is certain, that the Images which are then I Side 

impreſſed on the two Eyes, do not fall upon the Sympe- _ 

.._ Fhetick Nerves, nor reunite in the Brain, ſo we cannot fal 1 

| to ſee the Object double. right 

ET Hnother 31. So likewiſe, if we look very intently upon 2 ; par- Io 

cs ala. ticular Object, and at the ſame time another Object be | 
7 placed nearer or further off, which conſequently cannot 
| impreſs its Image on the Sympatherick e of the 
3 3 two Oprick Nerves; in this caſe it muſt impreſs two I- 
mc mages on 1 Fart of 155 Sn which i is * immediate 


| lden bann best that when they | End of che Eli * it erben, n 

are about to be eclipſed by the all at once. 4 . ar. 7 ha 
Moon; when they enter into its Bo-] 2. Bat one Page bon rhe | 
' dy, their Light does not decreaſe | Brain) See the Notes on Chap. xxx). 

| ; radually (as that of the Planers does) | Art. 20. 
bh es all at nee, and at the! „ | 


2 Organ * 


at the End of the Line along which we carry our 
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32. Having ſeen how we come to know the Situa- 33 Zwwe - 
tion, Diſtance, Magnitude, and Number of Objects by ere, -.-. 
our Sight; nothing more retnains but to examine bowW- rn. 
we know whether they be in Motion or at Reſt. Now it - 
is not difficult to conceive, that we know a Body to be 

in Motion; firſt, when its Image appears ſucceſſively | . 
applied to different Images of certain Objects, which = 
we do not compare with any other, but imagine to be - 
immoveable; or when we find that we muſt turn uur. 
Head or our Eyes in order to have the Object always 


principal Attention; or laſtly, when, if we move nei- 
ther our Eyes nor our Head, we find it is gone out of 
that Line. The contrary to all which makes an Ob- 


ject appear to us to be at reſt. 


1 
f 
7 
\ 


be farther oblerred here, an I IK 'the tek Side of che right 1 

the Object now mentioned, be pla- Eye, and therefore is feen by ic | 

ced beyond the Point where the Op- | on the right Hand, and on T 4 
ical Axes meet, it will | the Tight Side of the left Eye, | i 

Tab. VII, chen appear double in and therefore is ſeen by it on the „ I 

Fig. 2. ſuch a manner, that of | left Hand; In the latter \Caſe it „ 
: the two Images, that 8 its Image on KLM the | 

which is on the right Hand is | right Side of the rigbt Eye, and 

ſeen with the right Eye, and that | therefore appears to it on the Left 

on the left Hand wich the left | Hand; and on CDE the left Side 

Eye; but if the Object be on this | of the left Eye, and therefore ap- 

Side that Point, then the Image | pears to it on the right Hand. 

which is on the right Hand will | What ſurprixing Thy Feld from 

be ſeen with the left Eye; and the | chis Obſervation, - may be ſeen in 

Image on the left Hand with the | the Notes on the following Chap- 

right Eye. The Reaſon of which | ter.. 5 

is, becauſe in the former Caſe the | 
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. coor PE to prove the Truth of ſome of thoſe Sup- 


- 


View anus L poſitions which we have made about Viſion; we 


| confirmed by ought now to conſider, whether or no all thoſe. Things, 
ht to come to. pals, 


nation x + ts of Perſpective- 


ferent Sott when we look through different 
of ne Glaiſes or upon Looking-Glaſſes, be 


upon eeable to Experi- 
— ence; for this will be 
thoſe Suppoſitions. 


a" great Proof of the Truth of 

Glaſſes. ng f . ö | „„ 

5 2565 yer 2. We will begin with Perſpective-Glaſſes, and firſt 

5 ied when let us conſider that Sort called Multiplying-Elaſſes, ſuch 

looked at thre as that in the Figure ABCD. Now it is evident in the 

3 firſt Place, that without this Glaſs, the Eye E would fee 

Tab. Vit, the Object F, by means of the Rays which come from 

P to G; and becauſe the Superficies BC is here parallel 

to the Superficies AD, which is oppoſite to it, and there- 

fore the Refraction which the Rays ſuffer when they 

enter into the Glaſs, is deſtroyed by the Reftaction made 

at their coming out; it follows, that the Eye ought not- 

EY to receive the Impreſſion of the Object in 

the fame Place G, where it would have received it if 
there had been no Glaſs; and for this Reaſon. it © 

ſtill to ſee the Object in F. It is alfo certain, that 

the Object F, would make an Impreſſion upon an Eye 

plw⸗aced in N by the Rays which it would ſend thither, 

if there were no Glaſs between; but becauſe theſe Rays 

now meet with the Superficies AB, by which they are 

ſo refracted, that when they come out of the Glaſs, 

they enter into the Pupil of the Eye E, and afterwards 

on in ſuch a Manner, as to fall upon that Part of 

the Bottom of the Eye marked I, where they impreſs 

ſuch an Image as an Object placed in M would do; 

therefore this cauſes the Eye at the ſame Time that it 

ſees the Object F in its true Place, to ſee it alſo in M. 

So likewiſe the Rays which would excite Viſion in the 

Eye, if it were placed in O, and no Perſpe&ive-Glaſs 

intervened, being in this Caſe refracted by the Super- 

fickes' CD, ſo as to impreſs an Image of the Object F 

on the Part of the Eye marked H, where an 5 

;  - place 
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placed in L would make its Impreſſion if there were 
Ino Glaſs; it follows, that the Eye E ought to fee yet 
I another Object F in L. In a Word, it is eaſy to infer, 
I that the Eye muſt ſee the Object F in all thoſe Pla- 
I ces, where the ſtreight Lines terminate, which coming 
I from the Pupil, paſs through the ſeveral Sides of the 
Glaſs, by which the Rays of the Object are fo re- 

- = If fracted as afterwards to make an Impreſſion of it upon 
up: the Retina. 55 3 $2 : | 
We 3. I have nothing further to add to this, but only that, 3- 9 
25 | ſometimes the Object when looked at through the Sides Amen ot” 
als, AB. CD, may appear differently coloured from what it ea. 
Ve- does when looked at through the Side BC; the Reaſon 
ert. of which is, becauſe the Rays which come from the Ob- 

'of ject through the Sides AB, CD, are refracted pretty 

I much in the fame manner, as they are by a Priſm, whic 

firſt has been explained before. re ns EO 
uch 4. Let us now examine a convex Glaſs ſuch as that 4. How 
the in the Figure CDEF. Now it is to be obſerved, that . _ 
ſee s it is the Property of this Glaſs to collect into a Point difermme - 
om I the Rays which fall parallel upon it; fo is it jhe Wes. fe 
llel I perty of it, to collect into a Point, likewiſe. the ſeveral p; ging chro 
erg Rays that fall upon it from any ſingle Point of an Ob- 2 convex 
hey ject, with this Condition; that the Point where they are Ib. x. 
ade reunited is ſo much the further diſtant from the Glaſs, 
jol- as the Point from which the Rays ſeparate is nearer to 
in Wit; and this latter Point may be ſo near, that the Rays 
t if which proceed from ir, may never be reunited at all, 
gc but become parallel or ſomewhat diverging when they 
Iye i 5. This being ſuppoſed, if the Object AB be Ho 
ye 5. This being ſu „if the Object AB be at a pro- 7. Hows 
her, ¶ per Diſtance mb rhe Glaſs, all the Rays which Met bee. 
-2ys from every Point of this Object, may be reunited again Lage of the 
are Win as many other Points. For inſtance, the Rays which 4 Confare 
aſs, WW come- from the Point A may be collected together in H, 
ads ¶ and thoſe which come from the Point B, may be col- 
of lected together in G. Now if the Eye were placed in. 
res the Point I, it is certain, that becauſe the Rays which 


Jo ; il convey the Image to it from every Point are converging, 
n BN that is, enter into the Eye with a Tendency to unite toge- _ 
M. ther; therefore I ſay it muſt neceſſarily be, ſince the Re- =_ 


the fractions of the three Humours of the Eye are made in 
laſs the uſual manner, that by means hereof theſe Rays muſt 
der. unite together ſomewhat nearer to the Chryſtalline Hu- 
t F mour than they would n have done. Wherefore 


2 


260 


6. How it ; 
makes old 
Men ſee more 
diftin@. 


1 


ons — R 
2,0, X74 > X * 9 . Wl . N 
Fe * x, 7 * 1 
« 


$6 


Marten it ſelf beyond what is requiſite to ſee Objects di- 
ſtin&ly, whoſe Rays fall upon it as it were parallel; it is e- 


vident, that ſuch a Perſon will ſee Objects ſo much the 


more confuſedly as the Rays which fall on the Eye have 


makes an Ob. 
ject appear at 


a greater 


Diſtance. 


- occaſions the Mind to imagine the Diſtance 


a greater Tendency to unite together more on this Side 


the Retimm. | 


6. But if it be the Eye of an Old Alan, which by the 
common Decay of Age is become flatter than the Eyes 


of other Men; becauſe the Reaſon of ſuch a Perſon's 
ſeeing Objects confuſedly is, that the Rays which come 
from any Point in an Object are not reunited when they 
come at the Retina, which they fall upon ſooner than 


they ſhould do, therefore a Convex- Glaſs makes them 


ſee aiſtinctiy; for it makes the Rays more converging, and 


ſo helps the Humours of the E 
when they come at the Retina. 


7. The Diſtance of an Object 
a Glaſs, ought to appear greater, becauſe the Diſpoſition 


of the. Rays which come from any Point is ſuch, as 


ye to reunite them juſt 


looked at through ſuch 


cauſes the Eye to put it ſelf into ſuch a Figure, as 


And this is che Realon 1 why we think the Obje& 


to be further off if we be not prejudiced before-hand 
in our Opinion of the Place where it really is. 


1. Wy we think the Obje& to be 


Further off) Here the famous Dr. Bar- 


row propoſes a very great Difficulty | 


in his Optical Lectures, viz. the 18, 


towards the End. However, ſays he, 
Iwill not leave off, till I have propo- 


ſed to you a very great Difficulty (ont 


of the Sincerity I owe to you, and to 
Trath, by no means to be diſſembled) 
which is contradittory to that Opinion 
which I have been recommending to 


Jon, at leaſt cannot be-ſolved by it, 


It is briefly this, 


8 


Let the Point A 
be expoſed to the Lens 
Tab. x. CDEF, at ſuch a Di- 
Stance, that the Rays may 
be ſo bent as to tend towards uniting 


ſomembere in the Axis HD, and let 


the Point H be the Place where they 
wet, or the Image of the Point A as 
we have all along before aſſerted, viz 
the Focus'; betmeen this Point andthe 
Glaſs V, let us ſuppoſe the Eye to be 
any where placed, Task, in what 


Place onght the Point A to appear 


9 


[ 


| 


— 


N 


to be. In the Natare of Things it 
cannot be ſeen behind at the 


8. AA 


oint 


H (becanſe every Impreſſion that af- 


fedts 


the Senſe, comes from the 


fue Part, viz. A) and it is contrary to 
Experience alſo. Now it ſeems to fol- 
low, from the Doftrine we have laid 
down, that it ſhould appear to be 
before ms; and at the greateſt Di- 


| fance poſſible (a Diſtance" exceeding 


any that we can imagine). For the 
leſs diverging the Rays that come 


from any 


ther 


diſtant do we conceive it to be 


if we be not prejudiced concerning 


its Diſtance before-hand ;) | 
| Object which ſends forth parallel Rays 


and that. 


we imagine to be the moſ} diſtant 


that 


one wonld t him, that when the Rays. 


can be, In Reaſon therefore, 


come from the Object converging, it 
Me, 


ſhould appear. if it were 
a greater Diſtance yet. 


Caſe 


le, at 
ut in this 
it may be axked in general, 


| what is it that determines the ap- 


parent 


greater. | 


ROHAULT*'s SYS Part I. 
if this Eye be the Eye of à young Man, which cannot 


W 


Object are, ſo much the f- 


to con 
pinion 
agree 

men 
tion, 
equall 
throw 
which 
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8. As to the Situation, that will appear the ſame as uſu- 8. Why i 


al, and the fame as if we look at the Object without 5 . 


the Glaſs, becauſe the Eye ſees the right Side of the "es tre Site- 
e | . ER, Object ation. 


44 


parent Place of the Point A, and 
makes it appear ſometimes nearer, 


Succeſs in ſolving it. Thus far 90 | 
famous Dr. Barrow. 


and ſometimes further off, and al- And indeed it muſt be acknow- 
ways in the Proportion. To 


which Scruple we can give no An- 
ſwer from the Analogy of any Thing 
that bas been hitherto ſaid, only that 
the Point A ought always to appear 
to be at the preateſ® Diſtance. Hat 
Experience ſhows the contrary» Vit. 
that it appears at different Diſtan- 
tes, according to the different Poſition 
of the Eye between the Points F and 
H, and ſcarce ever (if at all) at a 
further "Diſtance than the Point A 
really is; but many times it appears 
much , nearer; nay, the more the 
Rays which come ro the Eye con- 
verge, the nearer the Image of the 
0bjef? approaches. Nhat, if the Eye 
be place the Point V, the Point 
A will ſeem to be very nearly in its 
true Place; if the Eye be moved 
backward to T, the Image will ſeem 
to approach nearer; and it will ap- 
fear (till nearer if the Eye be in Tor L, 
and ſo by degrees till the Eye be placed 
ſomewhere near H, where the Object 
vill appear wy near, and begin to 
vaniſh confuſedly, All which ſeem 
to contradict our Arguments and O- 
Jinions, or at leaſt, do not very well 
agree with them. And this Expe- 
nment not only contradicts our Wo- 
tion, 'but all other that I know of, 
equally. It ſeems ſo much to over- 
throw that antient and common one, 
which is more a-kin to os than 
any other, that the learned Tacquet 
was forced byit to renounce that Prin · 
ciple (upon which alone, almoſt all 
bis Catoptricks depend) as uncertain, 
and not to be depended npon, where- 
by he overthrew his own Do- 
Orine----In_ the preſent Caſe there 
is ſomething that lies deep hid in the 
Subilety of Nature, which perhaps cam 
not be diſcovered, till we nnderſtand 
the Nature of Viſion more perfect. 
Concerning which, 1 confeſs, I bave 
not yet been able to think of 
Thing to flatter my ſelf with, ae 
leſs to give my ſelf entire Satisfa- 
ion. I therefore leave this Dif- 


ficulty with Jon; and wiſh You better | 


2 that there is a very great 
Difficulty here. 

that a Candle, the Rays coming from 
which, are collected together, and 
made to converge by a convex Glaſs, 
bowever near, we, by a ſurprizing 
Miſtake in our Judgement, conceive 
itto be, does notwithdanding af- 
te& the Eye when it is placed in 1 
or L, exactly in the ſame manner, 


as it would do, if thoſe very Rays 


came indeed from an infinite Di- 
ing Obſervations, 


that we can fee the Candle through 


it with both Eyes at the ſame time, 


though we endeavour all we can to 
make our Oprical Axis diverge to a 
diſtane View, yet the Candle will 
never appear ſingle, bur always 
double; in ſuch a manner double, 
that of the two Images of the Can- 
dle, the right Hand one will ap- 


= on the righe Hand, and the 
ef 


© Hand one on the left Hand. 


Whence it is moſt manifeſt, that the 


Place from whence we ought to judge 


the optical Axes meet, be it at never 
ſo great a Diſtance ; that is, the 
Candle will affe& the Eye in the 
ſame manner as if it were at an in- 
finite Diſtance. See the Notes on 
Chap. xxxii. Art. 31. 


Neither can it be ſaid here, chat 
the Candle is not therefore ſeen dou- 
dle, becauſe it is ſeen, as it were, at 


an infinice Diſtance; but that it is 


ed hy the later poſition of the Glaſs, 


and it may be ſeen ſingle through a 
Convex. Glaſs, if either the Eye or 
the Candle, be ſo near the Glaſs, that 
.the Rays fall upon the Eye, not 
converging, bur only leſsdiverging ; 
in which Caſe. ſuch Glaſſes are ot 
pou ; to render the Sight more 


Secondly, 


* 


8 3 


For it is evident, 


ſtance, as will appear by the follow- _ 
Firſt, If the Lens be ſo broad; 


the Rays come, is beyond that Where 


only an accidental Thing, and effect. 


For if we look through a concave 
» Glaſs, ir does not appear double; 


* * 
* 


the Superficies of 
and perpendicular to the Glaſs, 


o 9 88 _ 
* COS FIR Mart 


Object B, by 


 ROHAULT's SysTEM 
means of the Ray VI, which is on the right 


2 


Hand of the Ray SI, by means of which, it ſees the lek 


Side A. 


Secondly, The Reaſon of the Ap- 
pearance of a Candle in this man- 


ner when looked at through a con- 


vex Glaſs, is exactly the fame, as 
thac of a Candle ſeen ere& when 
the Rays are reflected by a concave 
Looking -· Glaſs. In both Cafes the 
Rays are converging 3 in both Ca- 
ſes the Object ſeems equally near. 
Now in a concave Glaſs, it when 
the Image is ſeen ere& behind 


the Glaſs» a Stick or a long Reed 


be ſo put berween the Candle and 
the Glaſs as to 


the Image of that Stick ought to 
appear of an infinite Length be- 
hind the Glaſs (as Tacquett has de- 
monſtrated in his Catopericks, Book III. 
Prop. 22. and as the Thing it 


ſelf ſhows us); and yet the Image 


of the Candle muſt neceſſarily ap- 
ear beyond the Image of this 
Bock ; however near therefore we, 
through Prejudice. judge the Image 
of the Candle to be when alone, it 
is yet evident, that ic does really 
affect the Eye, as if there were an inf- 
nite diſtance between. And the fame 
mult be ſaid of a convex Glaſs. 
Now here is the great Difficulty 
(as the learned Perſon before- men- 
tioned' obſerved) how ic comes to 
paſs, that when the Rays fall up- 
on the Eye as if they came really 
from an infinite Diſtance, | yet the 
Candle does not ſeem (as one would 


expect] to be as remote as poſh- 


ble, bur always very near, though 
ſometimes nearer than other, and 


that in a certain and conſtant Pro- 


portion. „ 

- Now having conſidered this Difh- 
culty on all Sides, I at lat found out 
the following Solution of this ſurpri- 


Ting Phænomenon. 


Firſt, Becauſe we cannot judge of 
the 2 ſtance of the e 
meeting of the optical Axis (for 
in this Cafe, thoſe Axis can never 
meet at all at the Candle, as was 
betore demonſtrated ;) and becauſe 


ſeems further off (as by 


| Reaſon why 


* 


5 

the Diſtance of Objects by one Eye 
only, is always the worſt and moſt 
uncertain, and becauſe the true Di- 
ſtance of the Candle is known be. 
fore; therefore from Prejudice and 
Prepoſſeiſion, it muſt always ſeem 
to be pretty near to u. To which 
we may add, that we cannot by our 
Sight proves any Diſtance, how 
great ſoever it be, if there be no- 
thing in the intermediate Space: 
Thus the Body of the Sun, though 
we very well know, that it is at 
an immenſe Diſtance from us, pet 
it ſeems very near; and were it 
not that we imagine to our ſelves 
trom the Concavity of the Heavem, 
a certain Radius of a Sphere, we 
ſhould think ir fill much nearer, 
2508 * we ng ha o__ 
through a very long Tube, WI 

hinders ne ans other Bo- 
dies, it ſeems to be ar the End of 


the Tube 


Secondly, it ought alſo to appear 
ſometi . other and 
that in à certain and conſtant Propor- 
tion, For when the Eye is placed 
near the Glaſs, as in V, the Candle 
the Laws 
of Opticks it ought to do) than it 
does Without the Glaſs ; now if the 
Eye be removed backward gradual- 
* the common RefraQion of the 

ys will be ſuch, that the Candle 
muſt neceſſarily ſeem larger and 
brighter, in the ſame Proportion a 
the Eye recedes from the Glaſs. Now 
this Largeneſs and Brightneſs is the 
it ſeems nearer and 
almoſt cloſe to the Eye. 
And this is confirmed trom hence, 
that it the Rays of the Candle are 
firſt cranſmitced through a concave 
Glaſs (that the Bigneſs and Brighi- 
neſs of it nay be diminiſhed) and 
then by paſſing through a convex 
Glaſs they be made to converge (a 
when we look through an inverted 
Teleſcope of two Glafles) then wie 
eaſily imagine the Candle to be at 


a very great, and almoſt infinite 
| e. | OB 


the Judgement which we make of | Diſtanc 
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9: Bit this Oden wil appear re rer, dbcauſe 999, 
the Rays VI. SL, as they enter into the Eye, are incl nis 


ned to each other With a larger Angle, than they are be- gr. 3 
fore they were refracted by the GlaG, ſo that they 3 
I ſeeming to come from the Places 2 and 3, impreſs 
n Image of the Object upon the Eye as big as if they 
i Di. poſſeſſed all the Spice between 2 and 3. „ 
„ If che Eye be placed in L, the Rays which come to. Howie þ 


e e from any Poinr are fill mare, converging 3 and Zea. 

whic ſi therefore if the Sight were confuſed before, it will be f er 

by ou much more ſo now. And becauſe the Rays XL, and TE, aud more can. 

de 0e. which come fret the two Points A and B of the Object, e . 

pace: make a ſtill greater Angle than SI. VI, they muſt make 

nope the Object 75 yet bigger. Whence it ſhould ſeem 
t 


«, yell to follow, that the Viſion ſhould not be To clear, but 2 
vere. more obfcure, becauſe the Rays which impreſs the Image = 
ven, of the Obſect on the Eye taking up a larger Space up- ER: 
e, veſf on the Reina, each Capillament of the Optick Nerve 
de gen receive fewer of them in Proportion: However it is 
which certain, that we can then ſee as charly as if the Image f -=—_ 
xr Bo. the Object were ſmaller. For there are a greater Num- 1 
ber of Rays, which come from every Point and are | = 
diſpoſed by the Glaſs to reunite, that enter into the _— 
Pupil when it is ſo placed as to ſee the Object ver ” 
large, than when it is placed where the Object appears 3 
maller.. „% RE oY I BThes © „ 
11. So likewiſe if the Eye be placed in Y, the Object 11. Howir 9 
ought to appear very brigbt and clear, becauſe all the Rove; 22 
Rays which come from any Point of the Object, and joy confy- 
fall upon the whole Superficies of the Glaſs do then en- e. 
ter into the Pupil; but it muſt, ea ee . 
appear very confuſed, becauſe the Rays being alrea | 
lected together when they are about to enter into the = 
Eye, i are refracted afterwards by the ſeveral Humours _— 
| of it, and are by that means diſperſed again; ſo that | _— 
dle ate _ RN 8 from the ſame Point 2 pe _— e 1 
ance ject, impreſs an Image on a great many of tha Capil - 
0 laments o the optick e n upon Gbich the Rays + 
convex] which come from other Neighbouring Points impreſs __ = 
ge (their Image alſo, and this makes the Image of the Objece 1 
nverted Lig ag | Dj : 
hen we wholly confuſed, ! * 1 Es | 
| of 


y col- 


£ 3 — 8 © 
1, Are refracted afterwards) Are [ the Bottom of che Eye. 
diſperſed again when they come at f 


. „ 


264 


may make the 


Image appear 


inverted and 


confuſed. 
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 _- ROHAULT's SysTym. Part I, 
12. If the Eye be placed in M. the Object muſt ne- 
ceſſarily appear inverted; for we ſee the left Side A by 
means of the Ray HM which is on the right Side of 
GM, by which we ſee the right Side of the Object. 


It muſt alſo neceſſarily appear —_— z as well becauſe 


the Rays which come from any Point, as A, cannot be 


exactly collected together at all beyond the Glafs, fo 


that the Eye cannot put it ſelf into any Figure which 
will reunite all the Rays that come from H; as be» 
cauſe when the Rays really come from H as from 
one Point only, they fall ſo diverging upon the Eye, 
that it cannot lengthen it ſelf 1 to reunite them 
upon the Retina. The Firſt of theſe Two Reaſons 
ſhows us, that in this Caſe it is impoſſible for the Eye 
to judge what Diſtance the Object is at; and 1 that it 


443 & J q 
ee, toe 


ſeems in that Place in 
to be. 


7 


1. That it ſeems in that Place.) 
Here we meet with another Dith- 
culry, concerning the Place in which 
the Image ought to appear, almoſt 
as great as the former, which Mr. 
Dechales propoles in this Manner, 
Book II. Prop. 11. of his Dioptricks. 
There is, ſays he, always a very great 
Difficulty in explaining the Manner 
how the Eye ſees the Place of the 

Objea, but in this Caſe 


Tab. X. there is a very particular 


Di friculty, becanſe Reaſon 


and Experience ds» not ſeem to agree 


together, nay, the Experience here is 
contrary to other Experiments alſo. 


For it is evident from Experience, 


that the Object AB is not ſeen in 


the Place of its Image, viz, in GH. 


when the Eye is placed in M. for I 
have tried That a hundred Times, 
and turned the Glaſſes all Ways in 
order to find if I could pojſibly make 
it ſucceed ſo. However, according to 
Reaſan, it ought without all Dombt 10 
be ſeen in the Place of the Image, viz. 
in GH. For when the Object AB 
Aeta the Eye by the Ray; of it 
Image, it ſhould ſeem as if it ought 
fo to affect the Eye as if it were 


in GTH. For if the Point A, for 


Iuſtance, were in H, it would ſend 
forth Rays from H to the Eyein A; 


aud though it be in its proper Flace 
vn. iu the Point A, yet it ſends 


* 


which we before- hand imagine it 


14. 


| forth Rays in the ſame Manner at 


if they came from the Point H; 
therefore it ſeems as if it ſhould 
affect the Eye in the ſame Manner 
as if it were in the Point H. ; 

To this Difficulty, this famout 
Perſon anſwers, Thar the Body AB 
| 1s indeed really ſeen by the Eye M 

in the Place of its Image GYH ; but 
becauſe it can be ſeen only. by one 
Eye at a Time, therefore by a mis 
ſtaken Judgement, we imagine it to 
be further trom us. Thus far He. 
I T have oftentimes fo ordered thy 
Glaſs, that the Object AB (which 
ought to be a Candle) may be ſeen 
with both Eyes N and P at the 
ſame Time, If it be a very large 
Glaſs the Candle may very eaſily be 
ſeen with both Eyes at the — 
Iime. 

Having therefore made exact Ob- 
ſervation of this Matter through ſuch 
a Glaſs, I affirm, that the Body AB 
is ſeen by the Eyes NP exactly in the 
Place of its Image GYH ; 
For if the optical Axes Tab. X. 
be ſo directed, as to meet 
in the Superficies of the Glaſs, the 
Candle will always be ſeen double, 


and in ſuch a Manner double, tha 
the right Hand Image is ſeen by the 
left Eye, and the left Hand Image 
by the right Eye. Whence it is molt 


manifeſt, chat the Image is placed 
. Within 
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13. If the Eye be ſuppoſed in N, the Second of theſe 13. Hw the 
Reaſons will not take Place, and therefore the Object h m9 | 


ought to be ſeen. a. little more diſtin#, but always in- _—_ _ | 
Ne for = Reaſon 8 And ” = leſs confuſed. 
the Bigneſs of it, we judge of that by the Largeneſs of > 
the Angle made by the Rays which come from the Ex- 


tremities of the Object, at their Entrance into the Eye. 


compared with the Diſtance which we imagine it to be at. 
But it muſt flot here be omitted, that the Spaces OP 
and QR, through which the Rays which come from each 
Extremity of the Object diffuſe themſelves, is ſo much 
the greater as it is further diſtant from Y; where the 
Rays which come from every Point of the Object meet. 
And this makes the Space OP, where the Eye receives 
the Impreſſion of the two Extremities A and B at the 
fame Time, to be ſo much the bigger alſo; ſo that there 
is a large Space for the Eye to move about in, where it 
will always ſee the whole Object. OT ri T 

14. Hitherto we ſuppoſed the Object to be { far re- 14. How te 
moved from the convex Glaſs, that the Rays coming 2238 
from it might eaſily be reunited in the Bottom of the d. 
Eye; let us now ſuppoſe it ſo near the Glaſs, that the 
Rays which come Fre any one Point of it, have no 
Tendeney towards uniting together, after they are*paſled 
through it, but are only made much leſs diverging. than 
they were before : Let us ſuppoſe alſo, the Eye to be at 
ſuch a Diſtance from the Glaſs, that the Refractions which 
are made at the Entrance into each of the Humours be 
ſuch, as will cauſe the Rays which come from any ſin- 
gle Point of the Object, to unite again in one Point up- 
on the Retina; in this Caſe it is evident, that the Viſion 
muſt. be exceedingly diſtin. For, beſides that the Rays 
which come from different Points of the Object, do not 
at all confound each other, the whole Image* impreſſed 
by them is ſo large, that there is a ſufficient Number 
of Capillaments of the Optick Nerve, to cauſe the Soul 


to perceive a great many Particulars, which it would 


within the Place of Concourſe of the { But in the former Caſe, where the b 
optical Axes, that is, between the | optical Axes were directed to 2 

Glaſs and the Eye, viz. in GTH. See | Point fur cher diſtant, becauſe the 

the Notes on . xxxii. Art. 31. Image of a Candle does not termi- 

Bur further, if the optical Axes be | nate the Sight like a ſolid Body, 

lo directed as to meet on this Side | and becauſe we were beforeband pre- 

che Glaſs, the Candle will be ſeen | judiced concerning the true Place of 

fogle, and manifeſtly on this Side | it, therefore m ſeems to be at a great- 


the Glaſs. : er Diſtance. — 


other 
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'  »+- - otherwiſe have taken no Notice of; if the Image had been I Pe 


ice. 15. Upon this Foundation it is, that thoſe ſmall | th: 
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o ſmall, that the Rays which eame from two adjoin- m 
ing Points of the Object, had been forced to meet to- 40 
gether in two different Points of one and the ſame Ca- int 

Fa ; 1 ent. 8 N 32 e ö HA N ; ; hy 


cering Mi- Glaſſes which we call — are made. They con- 
deren, ſift of 1 one Glaſs only, which is ſo conyex, that if 1 ed 
Plea, or any other ſmall Object be placed ut about | 
a4 Inch Diſtance wp the Eye, and the Glaſs be put I 
between them, it will cauſe the Rays which come from Be 

any ſingle Point of ſuch a ſmall Object, and which di- dir 

verge very much, to diverge afterwards ſo little, that Ey 

the ordinary Refractions of the Humours of the Eye, the 

will determine them to unite in one Point on the Retina. 

By this Means the Eye which without a Glaſs cannot i © 

ſee any Object diſtinctly which is nearer than a Foot Ra) 
Diſtance from it, may be made to ſee one which i ſtar 

twelve Times nearer it. From whence it follows, that I the, 

the Diameter of the Image which this Object impreſſes || fore 

upon the Rerina is twelve times larger, and conſequent- I B00 

ly, that the whole Superficies is a Hundred aud For- diſt 

ty Four times as large, as it would be, if the Ob: con 

| ject were at a Foot Diſtance; wherefore fince it ex- dive 

tends ir ſelf upon a Hundred and Forty Four times à mot 

many Capillaments of the Optick Nerve. as it would Or 

. otherwiſe do, the Object cannot but be ſeen very d. I. 

16. Hw 4 16. Let y now examine 2 concave Glaſs, ſuch a5 
concave Glaſs that in the Figure CDEFGH, the Property of which 
= which is, according to what was before ſaid, to make the 
come from Rays which it receives from any ſingle Point of an 
erent n Object, to become more diverging than they were be- 
Objea, fore they paſſed through the Glaſs. Thus the Rays 
Tab. XI. which come from the Point A, and fall upon that 
Part of the Glaſs marked VX, ſpread themſelves after 
they are paſſed through ir, from R to Z; and thoſe 

which come from the Point B, and fall upon the ſame 

Space VX, extend themſelves through the Space YT. 
Further, it is alſo the Property of a concave Glaſs, fo 

to incline the Rays, which come from two different 


There are ſome which conſiſt of ſe- | the Help of theſe Acroſcopes, may be 
veral Glaſſes, that are much more 3 


1. They confi of one Glaſi only.) 5 bave been found our by 
w 
nice. What, and bow ſurprizing 


ſeen in Mr. Hook's Micrography, and 
in others. e : 


; 


- Point 


Chap. 33+ „Nena Pere r. . -- Mp 
Points of the Object, to each other; that when W 
meet e wy; make a leſs Angle than- they would - 7: 


do, if they had not paſſed through ſuch a Glaſs. For 
inſtance, the Ray MI, which comes from the Extremity 


of the Object A, and the Ray LI, which comes from 
the other Extremity B, make” ſo ſmall an Angle, viz. 
MIL, that they ſeem to come frotn the Places mark- 


ed N. O. 
e be placed in I, 


17. Whence it follows, chat if the 

and look upon the Object AB, it wil he. it — 
Becauſe the Rays which come from every Point, are ſo A, 
diverging, that the Refractions of the Humours of the 
Eye cannot make chem unite in ſo my Points opal r 
the Retina, ® f "= 

18. However, there may be dome Eyes 0 much long- 18. Ther 
er and more gibbous than ordinary, as to reunite the #* ws An 
Rays which they receive from any ſingle Point of a di- 77 4 
ſtant Object, before they come to the Retina, fo that indy. 9 
they can ſee only near Objects diſtinctly; They there 1 | 
fore who have ſuch Sort of Eyes as theſe, . 3 1 
good uſe of a concave Glaſs to ſee diſtant O . "ml 
diſtinctly with; becauſe by this Means the Rays — —_— 
come from any ſingle Point of the Obje& are made = mY 1 
diverging, ee the large Refractions made by t | _—_ 
mours of ſuch Eyes, do not reunite them before _ 
come at the Rerina. 

19. If an Eye of the ondiniry Figure be placed at a 
greater Diſtance from the Glaſs, as at P, it will ſee 
what more diſtinctiy, becauſe the Rays which fall a 
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it may — '=- 
times make 


the Sight leſs 


Iche Pupil from any fingle Point of the Object are leſs andſom-rimer 


diverging than they were in I; and on the other Hand, were c ½¾%Üꝶ : 

an Eye too long or too gibbous will ſee it ſo much the WE 

more confuſedly as the Point P is further from the Glaſs, 

becauſe the Rays which come from any ſingle Point of 

the Object, being leſs diverging, the Refractions made in FE: 

the Eye, determine them to meet before they: come tig 

the Retina. "= 
20. But whatſoever the Figure of our Eyes be, whe- 20. That t 

ther they are fitted to ſee Objects that are near, or ſuch nn be 0&- 


as are at a Diſtance; whoever makes uſe of ſuch a2 ang 
Glaſs will ſee the Object in its true Situation; for. the 

Rays which cauſe us to ſee the right Side of the Ob- 
vwih*&t, come to us from the right Side; and thoſe which 
cauſe us to ſes the left rave come mw the left Side. 
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mates +7 it really is, becauſe when the Rays which come from 
2 any one Point, enter into the Humours of the Eye, 
they diverge juſt as much as they would do, if they 

did indeed come from a Point of an Object much 


2x. That i* 22. And as to the Bigneſs; becauſe the Extremities 


N * of the Object are ſeen by Rays which make a leſs Angle 


y 


than they would make without a Glaſs, it follows, that it 


muſt appear much /eſs. : | | 
23. Thatit 23. — the Rays which come from any Point 
es it look of the Object are made more diverging by paſſing 
through a concave Glaſs, it follows, that fewer of 
them can enter into the Pupil, than if they had nor 
paaſſed through the Glaſs; however the Viſion ought 
4 not to be the leſs clear upon this Account; becauſe 
this is made by the Image being impreſſed on a 
leſs Space of the Retina, ſo that every Capillament 
of the Optick Nerve is ſufficiently ſhaked to cauſe 
us, when we look through ſuch a Glaſs, to ſee the 
| 22 as clear as when we look on it without 2 


24. The ie 24. To what has been hitherto ſaid concerning the 
. makes a/a7g concave Glaſs, we may add, that the Space RT, which 


9 + contains the Rays that come from the two Extremi- 


ſeenin. . ties of the Object, being very large, it follows, that 
the Eye may fee the Object entire in any Part of this 

large Space. e 5 | 
25. Concern- 25. One of the beſt Inventions of our Age, is that of 
ing Teleſcopes. Teleſcopes, Hor by the Help of them we have not on- 
- ly diſcovered ſome Particulars in the Stars, which were 
not obſerved before, but they ſhow us alſo a Multitude 
of new Stars in the Heavens, which we cannot ſee 
without them, nor ſhould we ever have come to the 
Knowledge of them otherwiſe. They were indeed firſt 
diſcovered by Chance; but the Invention appeared fo 
ſurprizing, and ſo uſeful, that the greateſt Genius's have 
laboured hard to bring them to the higheſt Perfection 
poſſible. I cannot therefore forbear explaining the Na- 
ture of them in this Place; and the ſo doing will very 
much confirm all that has been hitherto ſaid about Vi- 
ſion. They conſiſt commonly of two Glaſſes, fixed to 


each End of a Tube: That Glaſs which is at the End 


next the Object, and is for that Reaſon called the Ob- 
ject Glaſs, is a little convex, and the other Glaſs which 
i e .. is 


\ 


| ROHAUE T' Sysrzx Part L 
21.7342 #t a1. As to the Diſfnce, it wakes that ſeem ſs than 


Chap. 33. of Natural PrLoSOPRyY., 
isat the End of the Tube next the Eye, and is therefore 


called the Eye-Glaſi, is on the other Hand, very 1 con- 


cave, that is, much thinner in the Middle, than at. the 
extreme Parts. 195 i ; 
26. The Obje#-Glaſs cauſes all the Rays which come 


i? 8 COA x = 7 
x 1 . 
: } i IS 
12 » 
«x4 x 4 ) 
* . 
1 
3 5. : 
| | 9 | 
* 


4 - 
7 


26. The Pro- | 


from every ſingle Point of the Object, tounite together ve- gern of the _ 


ry nearly in as many different Points, on a Superficies 
which we are to ſuppoſe on this Side the Glaſs, at a 
greater or leſs Diſtance from it, according as the Glaſs 


is more or leſs convex ; now becauſe the Rays which 


come from different Points of the Object, croſs one ano- 


Oljec-Glaſi. 


8 


ther as they paſs through the Glaſs, it is eaſy to con- 


ceive, that they paint ſuch a Sort of an Image upon this 
Superficies as we have before ſhown they do upon the 
Retina, and that it is ſo much the larger, as the reuniting 
of the Rays cauſes it to. be at a greater Diſtance from 
the Glaſs: If therefore the Bottom of the Eye were put 
in the Place of this Superficies, and it were poſſible for 
the Humours of it not to make any Refractions; we 
ſhould have a very large Image impreſſed on the Retina, 
by Means of this ſingle Glaſs, and it would fall upon fo 
oreat a Number of the ſmall Capillaments of the O 
tick Nerve, which would receive diſtinctly, the Impreſſi- 
on of every ſmall Part of the Object, that it would 
” impoſſible but that the Viſion muſt be very di- 
inct. a 1 EH © 3 
27. But becauſe the Humours of the Eye cannot be 


hindred from cauſing the uſual Refractions, they muſt He Cl. 


neceſſarily ſo refract the Rays which come from every 
Point of the Object, and which had before a Tendency 
to unite together, that they will unite before they come 
at the Retina, and then ſeparating again, will impreſs a 
confuſed Image upon that Tunick. Now the Eye-Glaſs 
6 ſo fitly placed between the Objed?-Glaſs and the Place 


where it would make the Rays meet; that it cauſes thoſe 


which come from any Point of the Object converging, 
to become parallel, or rather a little diverging ; but yet 
it does not hinder the Rays which come from different 
Points, from being as much diſperſed as they were when 
they croſſed each other in paſſing rough the Object- 
Glaſs. And thus the Refractions neceſlarily made by the 


* 


1. Concave) There are alſo Te- | ing which, ſee Regis Phy/icks, Book 
lelcopes conſiſting of two, three, | vin, Part. II. Chap. xxxix, xl, xli. 
er four convex Glaſſes; Concern- | 


| | * ä | | | Hu- 


27. The Pre- 
erty of the 
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„  - ROHYULT) Svorum * Ba 
. "TH 1 PR as Humours of the Eye, inſtead of being injurious, as they 
- * they-unite thoſe Rays which this Eye-Glaſs diſperſed; I t 


and by this Means the Image which the Object impreſ- I © 

iii on the Retina becomes perfectly diſtinct, and at the ſo 1 

= _' fame Time very large. hence it follows, that the [© 

Ohdject is ſeen diſtinctiy and 1 fo much the bigger as the Ly 
Rays which come from any one of theſe Points, are 1 

= _ lefs diverging, and make us think it at a greater | - 

= ' - r e 

mee 28. The beſt Curvature that can be of the Superfi- * 

1 Glaſſes, the cies of Glaſſes for Teleſcopes, is, 2 that of an Hyperbo- Md 

„ la, or . like Figure, and not the Curvature of 21 hi 

Sighe ſo mach Sphere. But Workmen have not yet been able to make ht 

#he more ob. Tp Rs EE Fs 5 5 their Obj 

SJ 5 3 | 3 1 8 bun 

_—. . So much the bigger as the Rays | Firſt, The unequal RefraQtion of Is 

1 | | which come from any one of theſe Points | the Rays themſelves; (See the Notes I Rays 

. C re leſs diverging, and make us think | on Chap. xxvii. Art. 52.) by which W Telef 

*M it at a greater Diſtance.) means neither the Eye-Glaſs (which made 

3 . That is, by how much the Rays is Convex) can be made of Spheres pleat, 

—— of every Pencil being leſs diſperſed, | ſmall enough to magnify the Ob: ¶ medy 

+ make it appear further off. For | je&; nor the Obje@-Glafs of a ſuf- way | 

the further the Object ſeems to be | ficient. Aperture, to render the Ob-. W612 7 

from us, the more do we neceffari- | je& bright and diſtinct, but every lengrt 

imagine the Pencils of Rays, which | Thing will immediately be ringed WRxpe: 


w- croſs one another as they paſs thro' 
1 dhe Object Glaſs, to divaricate, that 
"= Fe HI th the Object ſeems ſo much the 
x | | gger. | 


a | . . er of an Hyperbola, or any 


ſuch like Figure, &c.) Cartes took a 
"great deal of Pains about theſe ſort 


i | of Figures, and about the manner 
; . of poliſhing Glaſſes, but with no 
great. Succeſs. For it is evident, 
that Spherical Glatles, as they can 
F be more eaſily and more accurately 


__— | made, than Elliptical or Hyperboli- 
1 cal ones; fo are they to be preter- 
red before ſuch upon this Account, 

. 2 do more exactly re- 
.  fra& the Pencils of Rays which are 


| Indeed, ic is not to be aſcribed 
to the Unfitneſs of the Figures 
of the Glaſſes, but to quite other 
Cauſes, that Teleſcopes cannot be 
made abſolutely. perfe& and com- 


* 


out of the Axis of the Glaſs. And 


pleat. The Two Principal of which 


with Colours, aod confounded by 
the unequal Refraction of the Rays, 
For the eminent Sir Iſaac Newton 
has ſhown, that the Difference be- 
tween the Refraction of the leaſt 
and moſt retrangible Rays, is about 
the Twenty ſeventh Part of the 
whole Refraction of the mean re- 
frangible Rays; and that the Focus 
of the moſt refrangible Rays is 
nearer to the Objed-Glaſs than the 
Focus of the leaſt refrangible ones 
by about a TWenty ſeventh Part 
and a Halt of the whole Diſtance 
between the Obje&-Glaſs and the 
Focus of the mean refrangible Rays. 
(Opt- p. 74.) Avd therefore the 
greateſt Errours which ariſe from 
the ſpherical Figure of the Glaſs, ate 
very much _ leis than the Errouri 
. which ariſe from the unequal Re- 
fraction of the Rays themſelves; 
nay, in ſome Caſes, the Proportion 
is as great between them, as 1200 


to I (pag. 89.) From whence | 
| . abun 


hey 


ne ones 
th Part 
Diſtance 
ind the 
le Rays 
fore the 
ſe from 


laſs 5 are 


Errout 


ual Re- 
mſelves; 
opor tio 
as 1200 
hence 1 
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of NATU AAL Pnitogdeny; | 
their Glaſſes af any other Curvature but that 


Sphere, of which they take ſo ſmall 4 Part; that is 
vw differ from an Hyperbola. But then 


is this Inconvenience attends it, that there, does not fal! 
ſo many Rays upon it from any one Point of the Object, 
25 there would do if the Glaſs were larger; and conſe. 
1 the Rays which come from the whole Object, 
and which ſpread themſelves upon a large Portion of the 
Retina, ſhake but a very few of the Capillaments of the 


Optick Nerve; and this is the Reaſon why we ſee Things 


more obſcurely; than when we do not uſe ſuch a Glaſs; 


and the longer ſuch Glaſs is, and the fewer the Rays are 
which come upon the Pupil from any Point of the Ob- 


jet, ſo much the weaker and more obſcure muſt that 


Object appear. 


thundantly appears; that not the | copes which have Larger Adertares: 
ſpherical Figare of the Glaſſes, but or the Rays of Light which paſs 


the different angibility of the | chrowgh diverſe Parts of the 2 er- 


Rays themſelves, is the Cauſe why ture tremble each of them A 
Teleſcopes have not hitherto been and by means of their various, and 
made abſolutely perte& and com- ſometimes contrary Tremors, fall at 
pleat, and that there can be no Re- one and the ſame Time upon 
medy for this Inconvenience by any | differen: Points in the Bottom of the 
way figuring or poliſhing refraing De, and their trembling Motions 
Glaſſes; this excellent Perſon, at | are too quick and confuſed to be per- 
length invented, and jp. = to | ceived ſeverally. And all theſe illu- 
Experiments, propoſed the manner | minated Points cenftitute one broad 
of making a Teleſcope which ſhould | lacid Point, compoſed of thoſe many 
cauſe the Object to be ſeen by Re- | trembling Points confuſedly and in- 
flexion ; r Conſtructi | ſenſibly mixed with one another by 
5 and Uſe of whi 

Optic. pag. 95 | 

Secondly. Woke Theoty of mation 


- [thereby cauſe the Star to appear broad- 
er than it is, and without any Trem- 


* 


Teleſcopes could at length be fully \ bling of the Whole. Long Teleſcopes 


brought into Practice, yet there monld | canſe Objects to appear brighter 
be certain Bam ds, bejond which Te- | pa; larger than ſhort ones can dos 
kſcopes could not perform. For the | but they cannot. be ſo formed as to 
Air through which we look pon the | take away that Confuſion of the Rays 
Stars, is in a perpetual Tremor; | which ariſes from the Tremors 


a; may be ſeen by the tremulons Mo--| the Atmoſphere. The only Remedy is 


tim of Shadows caſt from high | a moſs ferene and quiet Air, ſuch as 
Towers, and by the akin of the | may on s be found. on the Tops of 
fixed Stars. But theſe Stars do not | the higheſt Mountains above the groſ< 
twinkle when viewed through Teleſ= | ſer Clouds, Newt. Opticks, p. 98. 


— 
2 
— ” 


Inſtrument, | wery ſhort and ſwift Tremors, and 
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r IIS TIS 
TJ r XXRY: 
Of Looking-Glaſſes., 
x. of the aif- BE SIDES plain Looking-Glaſſes, which are every 


eren Sorte where uſed, there are two other Sorts, viz. Convex 
7 hy and Concave ones, not to mention thoſe which are com- 
pounded of theſe three Sorts, which are capable of being 
infinitely diverfify'd. 33 5 

2. e e. 2. Each Sort of Looking-Glaſſes has indeed its par- 
men Property ticular Property or Manner of repreſenting the Object; 
eee I but in this they all agree, that they ſo reflect the Rays 
Glaſſes: of Light, that the Angle of Incidence is equal to the An. 


le of Reflexion, and that the reflected Ray is not in the 
| leaſt turned aſide, either to the right Hand or to the Left; 
that is to ſay, 1 the incident and reflected Rays are al- 
ways in the ſame Plane which is perpendicular to the 
Superficies of the Glaſs ; whence it follows, that though 
the viſible Object ſends forth from every Point a Multi- 
tude of Rays which are reflected by the whole Superfi- 
cies of the Glaſs, yer a determinate Number of them 
_ can come to the Eye when it is fixed in a certain 
on | Þ 


1. The incident and reſiected Rays | ſeem to be any neceſfity of —_— | 
ere always in the ſame Plane which | to the Figure of the Rays; it is 
is perpendicular to the Superficies of ] one whether they be cy- 
he Glaſi.) This Property wonder- } lindrical or priſmatical, Tab. II. 
fully perplexed the famous Dr. Bar- | whether they be ſolid Bo- Fig. 6. 
rom; you will not eaſily find any | dies or indivifible Lines. 
good and clear Acconnt of this Mat- For let GBL be the Superficies of 
ter amongſ? the Writers of Opticks; | the Earth (which I ſuppoſe to be 
almoſt every Thing that they alledge | plain and Imootfi) A the North, I 
with relation to it, is either begging | the South, ABa Ray of Light. Now 
the firſt Principle, or elſe labours un- | it is evident, that this Ray of Light 
der ſome incomprehenſible Obſcuriey; | is carried with a double Derermina- 
nor do I much wonder that this ſhon/d | tion, the one AG downwards to 
be the Caſe of thoſe who always con- | the Earth, the other AH direQly 
ſider a Ray of Light as one continued | to the South; the firſt Determina- 
fireight Line; which if granted, 1 tion is reſiſted by the Superficies of 
| can ſcarce believe it poſſible to aſſign | the Earth, the other is not; the Ray 
; any good Reaſon for this Thing, 1 | therefore ought to go on directly to 
| therefore think that a Ray of Light | the South with this Determination, 
is not à mere Line, but a Body endued | that is, in a Plane perpendicular to 
with all the Dimenſions; ſo that it | the Superficies of the Earth; nor can 
may be cylindrical or priſmatical, &c. | it turn towatds the Eaſt in an ob- 
Leck. I. Sect. 11. But chere do not I lique Plane. 


as 


3. This 
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3. This being ſuppoſed, let AB 8 plain Looki * „ AJ | 
Glaſs, by Means of which the Eye © ſees; the 09988 platy — 


A a 4 
Abies. ENS 4 PO IC FRE Ja 9 * 1 
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ä 
„ |; . 


ein Look- 
i I : NETS ing-Glaſs 
DE; having drawn from any Point at Pleaſure, ſup- mates any 


poſe D, the Line DIL perpendicular to the Superficies 5 2 8 


of the Glaſs, we ſhall ſhow that rhis Point D ought to h , 


be ſeen in the Point L of this Perpendicular, ſo. that the Tab. vit. 


Diſtance IL, which we imagitie it to be at behind the oY 


Glaſs, ſhall be equal to the Line ID; 1 for it is caly _ 
to demonſtrate, that the Rays DF, DG, by which tbe 
Point D affect the Senſe, are ſo reflected in the Lines 
FC, GI, that they enter into the Pupil CH, as if 
they really came from the Point L: ſo that this di- 
verging of the Rays cauſes the Eye to put it felt 
into ſuch a Shape, as gives occaſion to the Soul to ima- 
gine that it ſees the Object really in the Point TIL. | 
4. And as the Point D was taken at pleaſure, what 4. Tharrhe 
has been ſaid concerning that, ought equally to be un- „% 0%e# 
derſtood of all other Points of the Object; and therefore it 25, 7 7% 
is evident, that when we look upon an Object in a bernd plain 
plain Looking-Glaſs, the. whols Image ought 1e appear Gia a in , 
as far behind the Glaſs, as the Object is placed before places on this 
Ag; . f? awrrls aine ide of it. 
5. It is further evident, that this Object ought alſo to 5. Thar a 
appear of the ſame Bigneſs, as if it were really placedin LM: g _ 
or the IE which the Image ſeems to take up, is com- abe to make 
prehended between two paralſel Lines which are at the . 
fame diſtance from each other as the Excremities of the {#97 B, 
b f | ILL ne Bizneſs. 
Object are. EMS, / dos eto ds | 
6. Laſtly, This Object ought ſo to appear in the Look- 6. 7har ie 
ing-Glaſs, that the upper Part ſhould be ſeen above, and “ fe - 


pear in its 


the right Side on the right Side, and ſo of the reſt. e Sine 


11. 


Thus the Part D, which is higher than E being ſeen by 3 
the Rays of Incidence DF, DG, and by the reflected = m 
Rays FC, Gli, which ſeem to come from the Point 
L; and the lower Part E being ſcen by the Rays of 
Incidence EN, EO, and by the reflected Rays NC, OH; 
1. For it it eaſy to demonſtrate, & c.) I are right, and the Side v common. 
Fur the Angle DFI = to the An- Therefore the Triatles DFL and 
gie CFB; and the An- | 1FL are ſimilar and equal. In like 
Tab. VII. .gleCFB = to the An- | manner the Tringles DGI and 
Fig. 3. , gle 1FL., therefore the IGL ate ſimilarand equal, There- 
Angle DFI = to che fore the Trizigles DCF and FGL 
Angle-IFL ; and the Angles at I | are fmilar; equal. QE. D. 
A 1 a 3 vhs . | > | { 4 
yn boyd which 
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' ther we look WE 

- »pontheGloſs upon the Point L, it will eaſil/ appear, that his two Op- 

re Axes, will be ſo inclined to each other, that they 
will 
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1 which ſeem to come from the Point M; -wweirtfer the 


Senfation which we have of the Point D 0) the Place L, 


And that which we have of the” FOR E to 2805 Place M. 

which is lower than L. 

7. Thatieis 7. What has been aid donderning one Eye, ought | 
. equally to be underſtood. of the other. And indeed if 


ſuppoſe the Spectator principally attentive to look 


* th Fas: 
"#1 ſeem to meet in the Point L. Whence it follows, 


that the Rays which come from every Point of the Ob- 
ject to enter into one of the Eyes, ſeem to come from 
the ſame Points beyond the Glab, from whence the Rays 
ſeem to come which cauſe every Point of * en to 
be ſeen by the other Eye. 
8. As to a convex TLoobing-Glaſt, ſuch as 
Ge Figure repreſented by ABC, by Means of which the Eye 
ought ro make D ſees the Object EF, 2 it is eaſy to apprehend, that it 
the Oe ir ſo reflects the Rays which fall upon it from any Point of 


'8. That 4 


$5.51 A. the Object, ſuch as EB, EG, that the reflected Rays 
bind the 


BD, GH wat, jult as much as if they really ca 
Glaſethanit from the Point I, which is at a much leſs Diſtance be- 


ib. 1x. © hind the Glas chan the Obje&t is before it! And this 
Fig. 1. —is the Reaſon why we ſee the Image much nearer than 
s when we look upon a plain Looking-Glaſs. 
„„ That tg, Further, the Point L from whence the Rays MD, 
bor (nets, NH ſeem to come, by which we ſee the Point F, 2 is 
ſo near the Point I, that IL appears much leſs than 
that is, a convex, Looking-Glaſs makes the Object ap 
\ BY much leſs than i it really is. 
1% Thar i: 10. But though in 'this/a, convex ad plain Looking 


J)) ͤ yer they agree in another 
viz. that they both make the Object to be 
that 


rrue dicuari- Particular, 
oo ten in its true Situation, as my from” hence, | 


„„ N 1 + „„ EIS 1 . 
. Mp to ehend, po ka the Rays of every "Pencil 
This ma eaſily be Naga if | are more diſperſed, is not fo far 

oY Iver draw; 8 ſtraighe diſtant from the Vertex of the 
Tab. IX. Ine BC repreſenting | Angle of Viſion as in a plain Look- 
Fig. 1. 2 ain, Looking-Glaſs, | ing-Glaſls. Secondly, e this 
0 ompate it (as to | Angle of Viſion is therefore leſs, 
the Ras, Wit, the Tangeats of becauſe the Portion of the Glaſs u 
the Points Band G. which the Rays that are refl 

2. Is ſo near the Po,: I.) There 

are two Reaſons of this. Firſt, Be- 


edufe' the Image in T's als, by 


* a 


to the Eye, . is 1 Te tra 


1 0 | 
the 
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the Rays EBD, ECH, by which the Eye ſees the „ 

Point E are higher than the Rays FMD, FNH;, by - 

which it ſees the Point F, which is the lower Part 1 
11. As to Viſion made in looking upon a concave 11. . 

Looking -Glaſs, it may be diverſify'd: ſeveral Ways ac- 1. Glan: 9 

cording as the Eye and the Object are in different Po- mates be IF 

ſitions. Let us ſuppoſe a concave ſpherical Looking- 148 4 

Glaſs, whoſe! Center is about the Point T; and let us _ #8: © 

imagine in the firſt Place, that by Means thereof the Eye Janes * 

D ſees the Object EF which is pretty near the Superfi- 47 befreit. 

cies of it. This being ſuppoſed, the Rays EB, EG which Tab. IX. 

come from the Point E, are fo reflected to the Pupil, Fis . 2. 

that BD, GK diverge but very little, and ſeem to come 

from the Point H, which is at a much greater diſtance 

beyond the Glaſs, than the Object is on this Side of it. * 

And this makes us refer the Image of it to a greater 

diſtance than if we look on a plain Looking-Glaſs, and 

to a till greater than when we look on a convex Look - 

ing-Glaſs. A 1 5 n 


* 


$A. * 
* oy 1 8 


12. As to the Rays which come from different Points 12. Hom it 
of the Object, they are in this Caſe fo reflected, that 5e rhe 
thoſe which affect the Senſe from the upper Part of the „ | 
Object, are higher than thoſe: which affect the Senſe /ame Situati- 
from the lower Part of it; thus the Rays BD, GK, runs fog 
which cauſe the Senſation of the Point E, are higher than he 04jee. 
the Rays ID, LK, which cauſe the Senſation of the Tab. IX. - 
Point F; and theſe Rays ID, LK, ſeeming when they :: 
enter into the Papil as if they came from the Point M. 
are the Cauſe. of ſeeing the Point F as it it were in M. 
And becauſe HM is much bigger than EF, it fol- 
lows that the Object ought not only to appear in its true 

13. The Rays EN, FO, as they go towards the Glaſs 13. Homie 
divide more and more fram-each other; wherefore if eee 
they be continued backwards, they muſt meet together inverted. 
ſomewhere in the Point P, and afterwards dividing a- Tab. IX. 
gain that Which was uppermoſt, will be lowermoſt, ant 
that which was lowermoſt will be uppermoſt; whence 
we cannot but conclude, that if an Object be in QR, 


/ 


1. And, this makes at refer the \ the concave Looking-Glaſs here is 
Image, &c.) See the Notes on Chap. | the ſame as that of the convex Glaſs 
xxxiti. Art. 7+ for the Caſe of | there, e 
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3 2» ROHAULT* SYSTEM Part . 
. it muſt appear inverted';” but becauſe the Rays which 
_ EEE ought to affect the Senſe from any ſingle Point of it, 
=. fall in ſuch a manner upon the Superficies of the Glaſs 


that as they are reflected to the Eye, they croſs one 


another in ſeveral Places berween the Glaſs and the Eye; 

and fo cannot be re- united in one Point upon the Retina 

therefore the Viſion muſt be very confuſed. 

44. Hr it 14. If the Eye be placed exactly in the Center of a 
3 me 14 Concave Looking - Glais, it can ſee e but the Pupil; 
43 | can be ſeen. for thoſe Rays only which fall perpendicularly on the 
. ſpherical Superficies, | are reflected to the Center; and 

thoſe Rays only which come from the Center fall per- 

=. pendicularly upon the Superficies ; wherefore the Rays 
_ which go from the Pupil and fall upon the whole Su- 
1 | perficies of the Glaſs, return from thence to the Eye 
E again, which muſt therefore ſee the Pupil ſpread all over 
nn | DTS 1536 ot OT Oy ORR CULT” Hee 
3 15. How the 15. If the Object EF continues in its Place, and the 
ed mey Eye be moved to X, between the Rays BD, GK, pro- 

ee longed; it is evident, that it will ſtill ſee the Point E 

Tab. IX. by means of ſome of thoſe Rays which it ſaw it by be- 

Fs: 2%  fore;, but it will not ſee the Peint F, by Means of the 
Rays ID. LK, which came to it from the Part IL of 

the Looking-Glaſs; inſtead of which, thoſe which fall 

from F upon V, and go from thence to X, will make 

* the Point F ro be ſeen, and conſequently it will ſeem 
do be ſomewhere in Z, and ſo the Objed will appear as 

lake BZ in F 

16. Howie - 16. It the Eye continues in D, and the Object EF be 
may appear removed backward to P, the Rays which come from 

— every Point of it; and fall upon any Part of the Glaſs 

as BG, will be leſs diverging than they were before. 

Wherefore after Reflexion they will become converging, 

E and inore diſpoſed to ' unite when they enter into the 
= Eye, than they ordinary are, and fo muſt really unite 
5 | before they come at the Retina, which will make the 
Vilion confuſed. But it will be ſtill ere confuſed if the 

Eye be in that Place where the Rays which come from 

every Point of the Ohject meet together again; for theſe 

Rays at their Entrance into the Eye will begin to be i ſe- 


. Separated by Reſradion) They merely by receding from the Point 
are ſ'pacated, not by Retraction, but where they croſs each other; 


parated 


e : "=P 
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, ._ : ; o — * Bo + * 
parated by Refraction, and will be ſeparated more and 2:3 
more by:the Huna of iii! on 24s ye 


17. If the Object remain in P, and the Eye be remo- 17. Another 
ved a little from the Place where! the Rays which Nef f ire 
come from every Point of the Object reunite, the Ms, 
Rays when. they enter into the Pupil, will diverge too 
much; wherefore becauſe the Eye cannot lengthen. 
R, ſelf enough, the Object will appear confuſed there 
O. %% I Rg TO ESE 0 TITOTTSN . | 
18. But if the Eye be moved ſo far backward from 18. How the 
that Place where the Rays reunite; that the Rays which 4 d be 


enter into it, be not too much diverging, the Viſion ee | 
ought then to be afſtiuet; and what is here very re- e concave 
markable, and the moſt ſurprizing Effect of a concave Gian. 
Looking-Glaſs, is this; that becauſe we are accuſtomed 

to refer our Senſation to the Place from whence the 

Rays which affect the Eye from.every Point of the 

Object ſeem to come, therefore he Image muſt appear 

between the Glaſs and the Eye; ſo that if a drawn Sword 

be preſented before the Glaſs, we! ſhall ſee the Blade 

come out from the Glaſs, and grow longer and longer 

25 we approach. nearer to it; becauſe the Rays, which 

come from every Point of the Object, the nearer it 

is are the leſs inclined to each other after Reflexion, 

and therefore meet together at ſo much the greater Di- 

. 19. It 


1. The Phænomena of a concave | upon the Glaſs, they 43 
Looking-Glaſs, + may be very pro- muſt neceſſarily be all Tab. IX. 
perly reduced to five Caſes. reflected to the Center Fig. 2. 

Firſt, Let the Arrow or the Can- it ſelt; therefore where: 
de EF be near the Glaſs. Now ever the Eye is paced, _ wat of the 

© becauſe the Pencils | Center or any of the Lines tending. 
Tab. IX. EBGKD, FILKD do | to the Center, it is evident, that ic. 
Fig. 2. not croſs each other, J cannot ſee the Candle at all in the 

' _ wherelveyer the Eye be | Glaſs. | 1 
paced, whether it be near or at a | Thirdly, Let the e 
diſtance 3 therefore the Image HM | Center T. Then becauſe no Ray? 
oughe always to appear ere, And | but thoſe. which fall perpendicular- 
becauſe the Rays of thoſe Pencils ly are _ refleted to the Center: 
ue reflected, not converging to each | therefore the Eye can ſee nothing but 
"ther, but only leſs diverging, there- | its own Image ſpread all over tbe 
fore the Candle ought to appear to | Glaſs, 15 Joh da 
be at a certain Diflance beyond the | Fourthly, Let the Candle QR be 
Claſs, | {5 | farther diſtant from the Glaſs, and 
Secondly, Let the Candle be in | the Eye KD farther diſftans_ alſo, 


the very Center T. Then becauſe | Then becauſe the Pencils OO, RNs, 
ul the Rays fall perpendicularly N each * it is evident, * 5 
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RNOHA ULT SYSsT EH Part I. 
19. That 0b- 19. It may be obſerved here, that 


they have been 


very much miſtaken, who have affirmed; that ' wifible 
Objects paint their Images upon the Supenfitiet f Looking- 


Glaſſes; for every Thing there is ſo confuſed; that there 
is no one Parr of the Glaſs but receives Rays from all 


Parts of the Object at the ſame Time; and indeed it is 
certain that all Objects which we ſee by the Help of a 
Looking-Glaſs, de not impreſs their Image any where 


elſe but on the Bottom of the Eye, unleſs when we fee 


them by Means of a concave: Looking-Glaſs;: under the 
- —* Circumſtances mentioned in the foregoing Articles; and 


Ec 


F 


Tab. XVII. is ſeen, by other Pen- 


appear inverted to the 
Fab. IX. Eye KD. And becauſe 
Fig.'2, | the Rays of evety Pen- 
Ken eib are reflc cted e 
verging. and after meeting ſome- 
where in a Focus, go from thence” 
diverging to the Eye; therefore the 


but on this Side of it, in 
that Focus. So likewiſe, in another 
Figures becauſe; the Pencils GD, BC 

cCroſs each other, it is 
Tab. XVII. evident, that the Image 


to appear inverted to 
the Eye in Q; and alſo on this 
Side the Claſs, and not beyond it; 
becauſe the Rays of every Pencil 
croſs one another in a Focus, as was 
before explained. But why in this 
Caſe we ſhould. not imagine it to be 
very near, (unleſs we look very in- 
ten thy upon it) when it is really ve- 
ry near, See the Notes on Chap. Xxxiti. 
rt. 12. for the Caſe is the ſame 
6 as in che Perſpective . Glaſs 
e FF 
Fifthly, Let che Candle GB be at 
ſome Diſtance. from the, Glaſs, aud 
he Bye M ver near it. The 
46 becaufe the Candle GB 
cils GH, BCM which 
do not croſs each other; 


+ ® 41 1 1 
Fig. 35 | 
þ $4 F Lit 


ir is rhanifeſt, chat the Image of GB 


rr 


Bot in this Cale it is particilatly 
to de obſerved; chit the Eye M hath 


way to judge 


„ 
* 


| eſther in whit 
Place, or at what Dilick betiind 


ol the Candle GB ought | 


n. 


will not appear beyond the 


in chat Caſe it is certain, that the Image i 


% 4 + »4 wy pry 4p oy 24 
I 7 8 7 4 + 


_ the» Image of the Candle gught ro I the Claſß the Image of 


the Image is 5 15 determined) 


* * 
W 
” 


. 


d 4+ ** 
* 
* 


the Candle ought tu ap- Tab. Xvi. 
pear; for ſince the Rays Fig. 5. 
of every Pencil con- 

verge. towards each other, that is, 


do not come 


om any given Point, 
but as it were from an infinite Di- 
ſtance, to enter into the Eye; and 
ſince thoſe, reflected Rays BM, SM 
do not meet with their reſpective 
(from which meeting the Place of 


chere remains nothing to judge of 
the Diſtance of the Image by but 
mere Prejudice. ES 
It was very ill * Catropticks 
therefore in * Tac- Book III. 
quet, after he had ſo Prop. 30. 
well demonſtrated 
under this Head; that the reſtected l. 
mage in . is always 
ſeen in the Plate where the reflected Ra. 
meet with their Cathetis of Incidence, 
(the Cathetat of Intidence is a Line 
drawn from any, Point in the Object 
perpendicular to the Glaſs) to exce 
this laſt Caſe as contradicting this Ax 
iom ; whereas it is no ways contre- 


1 go. 8, TP wÞep the Eye 8 
in ſuch a Poßtion, 26 to receive the 


reflected Rays betore they mieet wit 

their Catheri of Incidence) the Image 

; cannot be feen where they meet 

| becauſe my don't meet any where; 
x 


veirder is it ſeery in any other ceruit 


ö came from an infinite Diſtance; it 
the ſame Manner as when the Ray 
: come conyerging out of a Perſpe 


| 


 Rive-Glaſ. See the Nojes on Cho 
| Xl. I *© > 


b * 


mpreſſed by 


xvn. 
| 

dat 1 185 
Point, 
ite Di- 


edted I. 
| always 
ed R. 
cidences 
a Line 
Object 
J excep 
this Ax 
contra 
e Eye is 
ei ve the 
eet will 
je Image 
y. mee! 
where; 
1 certait 
e as if it 
Ince; If 
the Ray 

Perſpe 
on (ha) 


[| 0 


other; then if the Candle be placed: 
before the ee the I- | 
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11080 Pf T. 


the Object, is not upon the Superficies of the Glaſs, but 


in the Alx. in the Place where we imagine we ſee me 
Object. and where the Rays which come from every Part 


of it, are united after Reflexiqn. * 
a N 82 „ 


1. Beſides ſuch Looking · Glaſſes: 
where we look upon one 'Superficies 
only, we may alſo conſider Perſpe- 
ctive-Glaſſes, or certain clear Glaſſes, 
as Looking: Glaſſes conſiſting ot two 
Superficies ; according to the Variety 
ot which; there is alſo a wonderful 
Variety of reflected Images. For not 
only the firſt Super ficies which re- 
ceives the incident Rays out of Air, 


but alſo the ſecond Superficies which : | 


receives the Rays going out of Glaſs 
into Air, exhibits à reflected Image, 
as may be ſeen by placing a Candle 
before ſuch a. Glaſs. IM 
Firſt then, let a Candle be placed 
before a Glaſs which is plain on both 
Sides ; then the Images reflect ed by 
each Superſicies, will both be ſeen 
erect and exactly like each other, ex- 
cepting only, chat That which is re- 
flected by. the farther Superficies will 
ſeem a little more obſcure, becauſe a 
great many of the Rays have already 
re reflected by the firſt Super · 
JFF 
Secondly, Let the Glaſs be plain 
on the one Side, and convex on the 


* 
* 


mage will be reflected erect by each 
Supexficies (unleſs the Glaſs be of 
ſuch a Thickneſs, and the Fore · ſide 
of it ſo convex, that the Rays in 
paſſing rhrough it are made converg» 
ing, and after having been reflected 
by the plain Superficies, and paſſing 
a ſecond Time through the convex 
Side, meer ina Focus before they 
come to the Eye; in, which Caſe 
the Image ftom che latter plain Sd- 
perticies will be ſeen inyerted) but 
that which is from the firſt and 


5 


* 


the plain Superficies, then the Image 


cave within, will be reflected in- 


verted, and will alſo ſeem to be 


much nearer to the Eye, chan that 


- * 


one Side, and concave on the other. 
Then if the Candle be placed before 


will be inverced, and that from the 
further one, erect. But it the Can- 
dle be placed before the plain Su- 


each Superficies will be erect, but 
that from the further one, which is 
convex within, will appear leſs. 

Fourthly, Let the Glaſs be con- 
cave on one Side, and convex on 
the other. Then if the Candle be 
placed before the concave Superfi- 


cies, will be inverted ; bur if before 
the convex Side, they will be both 


%% phe to fg | 
Fifthly, Let the Glaſs be convex 
on both Sides. Then the Image of 


ways be reflected ere& by the firii 
Superficies ; and always invert. 
the other Superficies, which'is con- 
cave within. 5 | 
Laſtly,” Let the Glaſs be concave 


the Candle placed betore it, will al- 
ways be reflected by the firſt _ Si 
PR inverted, and always ere 


convex Superkicies, will appear leſs... 


F 
: 


the latter which is conven 
Win, FC 1 
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But if the Candle be placed before ; 


reflected from the firſt Superficies 
will be erect again, and that from 
the further Superficies, which is con- 


from the firſt and plain Superſi- 
cies. TY. TOS Re? 
Thirdly, Let the Glaſs beplain on 


the concave. Superficies, the Image 
reflected from the firſt Superficies 


' perficies, the Images reflected from 
cies, the Images by each duperſi- 
the Candle placed before it, will al- 


on both Sides. Then the Image of 
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A Solution of ſome. Problems concerning wa; 


— » 


* 


anjed oyer a great mam curious Queſtions, the Solu- 
tion of which may perhaps be ſomewhar difficult to 


LY  frmoCaen- theſe who are not well acquainted with our manner of 


Explication. That this "Treatiſe therefore may be as 


lirle defective as poſſible, and to ſhow the Uſefulneſs 


of it, I ſhall here propoſe fome of theſe Sort of Que- 
ries; and leave the, Excellency, at leaſt the Truth of 
our Hypotheſis to be judged of, by ſeeing how eaſy it 
is to reſolve them. And Firſt, I ask; I bence it it, 


7 F 


that when ue look upon 4 lighted Candle at a little Di- 


ance vir our Eyes winking, there ſeem. to come Rays of 
Light from the Flame of the Candle, and dart upwards 
and downwards into the Air? And whence is it alſo, 
that if an opake Body be put between the Eye and the 
Place where ue ſee the uppermoſt Rays, we fili continue to 
ſee them, and on the contrary, ceaſe t0.ſee-the lowermoſt 
Rays? In order to ungerſtand the Reaſon of theſe Phe- 
nomena, let us conlider the Eye A, the Eye-lids of 


which H, I, are ſo near each other, that there is only 


a very narrow Paſſage left; through which the Rays 
which come from the Candle BCD pals to impreſs its 
Image on the Part of the Rerina EFG in the Manner 
aboye explained: Further, it is to be 'obſetved, that 
the Parts E and I (which are uſed to touch one ano- 
ther when the Eye is cloſe thut,) are ſo ſmooth, that 
they reſemble . two ſmell. convex Looking-Glaſles, 
which reflect the Rays of Light falling upon them, to- 


k 


. Two ſmall con ver Looking- ] are refracted by the Humour which 
gl :ſſes) The Rays in this Cafe, are | Ricks to the our-fide of them; in 


not reflected by the inward Super- | explaining all the reſt of this Phæno- 


s of the Eye-lids themſelves, in | menon, the Reaſon is the ſame. 
manner ot Looking-Glaſles, / 
5 wards 


THOUGHI have been very large upon this Sub- 
& jc& of Viſion, yet I doubt not but that I have 
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till it returns again. 


4 „ 35. of - NATURAL 


which ate about BM and N. Wherefore the Imprel. 


ſion made upon EK cauſe. the Appearance of 9 3 


* 
4 43 . 


Lays which ve! imagine to be in CN. But that which 


I 


the i upper Part of the Flame, We ſhall ceaſe 


to ſee 


we, ſhall fir © | 
35. before they ſeemed to be in BM, they will now / 
ſcem. to be on this Side the opake Bod) OP. But 


2. I hence is it that when a Fire · brand is turned round, 2. OE... 


ſon of this, is, becauſe the Fire · brand makes a circular 
Impreſſion upon the Retina, and the Motion of it being : 
ery quick, ſome of the Impreſſion made at firſt remains 


3. From this Phenomenon we may draw this Con- 3. Ther the 
cluſion, that though Viſion, is made in an Inſtant, it does Sabo — 
however continue ſome ſhore Space of Time. * 


I. Whence is it that 'a Cannon- Ball, or any other black OR un we 


> 1 . * 


Body, paſſing very quick before a white. Wall, tanuot be get at , 


perceived at all? The Reaſon: is, becauſe a black Bo- ty — 
dy making no Impreſſion upon the Eye; the Ball in- move very 
terrupts the Rays of Light reflected from the Wall, ſo 4. 
very little, that the Motion which theſe Rays excited 

in the Eye juſt before, is continued in it for fo ſhort a 
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diftin&th, hy at ſtance ?::. My 2 Horus they are ſo S to 100K 70 
Laus ty, at that Diſtance; that the Muſcles by which the Figure f. 
5 of the Eye is altered, are grown ſtiff, and uncapable IN ic 
of performing their Office; in the ime. Manner” as the ec 

other Muſcles of the Body are uncapable of moving he 

the Members of it, if they have not been exc th 

for a long Time. To which we may add; that "the en 

- | Tunicks which>contain the, three Humours of the Eyes th 
mes hardened,” char bey will not o N yield $5 P 
t coin, 6. Inbence it it tha as Objee: ae ap ears confu- ar 
n fed; when ue look at it too'tiear, may be ſeen very di 5 
Tad. ſtincti at the ſame Diſtance" through a Hole made with a k 


OS Needs in a fle Card, or 4 Piece f Pcper? The Ren- 5 
ſon is, becauſe the Eye then receiving a leſs Quantity I ©* 


of Rays from every Point of the Object, each raed vu 
paints its Image but upon à very ſmall ng Fon, ſo that cle 


I they which come Faun e two A 7 do hot TY 
confound cnet Grher' 8 s Actions. 2 6 be 

* 5 15 576 4 | 22 85 bee 

OT %%% I Eire 3s „ . 1 £13 Ab gre 

5 ; | 5 ; 0 5 1 8 1 . tha 

5 Ne C DXME on hol 
"th; | 1. 1 1 are _— WIE — fall upon Xx. and en it: t will 6 1 
ot ea, &c,) N ens to ſome. | be ſeen in A. Laſtly, it, will al- a 
2 Sort of Rab men, as En- | ſo intercept the Ray C. whoſe the 


gravers, &c. and ought to be look'd | Shadow will fall on Y, and there. 5 
upon as a particular nt ot Diſtem- J fore it will be ſeen in C. Neither by 


is it neceſſary that an opake Bod) 
2 It may allo = be enquired ; | ſhould-, be fi ſulpended 45 0 85 the 


Why 4 very ſmall opake Body ſeſ- all: For fince the Rays that come on] 
pended in the Middle of an Hol be- from a. Cue many lucid . Bodies, - 
een the Eye and a great many | croſs on ade in the Tunis Th 


Lights, is multiplied ſb, 'as to be Cornea, 5 N fix your Eyes upon F 
8 before every Light? The Rea- | a Fire of burning Coals, and put we.” 
fon is, becauſe the Rays croſs one | a very ſlender Iron / rod cloſe to your _- 


another in that Hole, and are in- | Eye, it will be greatly. multiplied, 
: _ tercepted* by the fimgll opake Bo- E feet Ra it free betore "Frey Pa 
== 15 Be TM dy 1 8 coal. ig 150 
e n | "a VI. 'GHILN to gSecon an oben is een 
. : : : PEDFQ the ſinall Eyes. | double ny, mo, at with es "PP 


in the Paper, HD che ſmall opake'} chrowrb two Holes wade in 1 PE Poe 

= A Body ſuſpended in the; Middle of | per: tloſe to each other.? In order He 

798 Co the tinles 2 A, B, C, three; Can- Nh 4c for;this Effect, it is o 0 
- ts dlles. This being ſi ppoſed, the 4 5 rved, chat the Objects are * 
dy HD will iatercept the Ray never ſeen double, but 3 all Te 
BO ; zben the Shadow of that Bo- the Rays of the ſame, Pendl, meet 1 
dy will 700 on 9 ane. therefore | ether before they come . to the 

\ ths Body it ſelf wi feen in 5; ae of the Eye, dr after they 
ſo lik is it will intercept the | are paſſed beyond it. In order to 
| Ray: * ſo that its Shadow will | have theſe Rays meet W 
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. WWhence is it that thoſe' who have been couched for 7. Why they | 3 
coterae, can frr but c eee and ai ater 
they mant very large couvem Glaſſes in order 10 ſes di- cataraas | 
iy? Before we reſolve this Queſtion, it is to be ob- n large _ 
ſerved; that a Cataract is not a Peatly' Subſtance form- e N 
ed between the Aqueous and Chryſtalline-Humours, as „ 
has: been long imagined, but is an Alteration made in OW 
the Chryſtalline Humour it ſelf, which has thereby in- 1 
tirely loſt its Tranſparency and is become opake, if not 1 
through the whole Subſtance of it, yet at leaſt in ſome . 
Part of it; which may very eaſily de, for this Humour wy q 
is compoſed of a great many Membranes one upott Az 
another, which become viſible when it is boiled. Whence © 0 oY 
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fore they arrive at aan the Arrow will be ſeen double again, 1 
Tab. X. Bottom of the Eye, let us but ſo that the Images of it upon r 
-** © ſbppoſe CDE to be the ROp ing the Holes by Turns, will ' "= 
Pupil ot à young deep Eye, the mid- d 92 in the contrary Manner to _ = 
dle Part of which Dis covered by: what they did before. Further, by | 
the ſmall Interſtice between the | the ſame Argument we may collect, 
OL Holes of the Paper; and Jer OQNPR chat if there be a great many Holes 
AS be the Bottom of the Eye. Now | inſtead of Two, there ought to be +" 
ws becauſe this opake Body interceprs a a great many Images of the Object 
IN great many of the Rays, and tor | ſeen. - Laſtly, Why the Body which 4 | 
| that ' Reaſon makes all the Pencils | appears double in this Manner, ap- '' 
4 hollow, that is, without any Rays pears to be edged: with Colours alſo, 
in in the Middle of them; it is evi- may be ſeen in che Notes em Chap. 
he dent that the Point A is feen in | xxvii. Art. 65. towards the End, 
5 5 the Place: marked 2 by the extreme] Thirdly, Why, if there le ino Tab. XVIII. 
es Rays HR, and a few others near Candles A and B ſo placed, that Fig. 4« . 
Her them, and in the Place marked 3 through the Hole $, only the Candle 
oh by the Rays HQ, HN, whereas, o- A can be ſeen with the right Eye | 

* therwiſe it would have been ſeen F, and only the Candle B with the 
os only confuſedly in A by the mid- left Eye D; when both the Eyes are 
iter, dle Rays P, and thoſe, which ſur- | open together, is there one Candle only | —_— 
"> WM round them: And becauſe the ſame | ſeen, as if it were in H; but the | 'Y 

os Thing bappens in every other Point Candles maſt be both of the ſame 
pon of te Arrow, it ſhows that it | Heighth, and at the. ſame Time 0 
ought fo to appear double, that | opake Bodies muſt be ſeen with which 
lied, the right Hole DE of the o- | rhe true Places of the Candles A an / 
1 pake Body which covers the Pupil-is | B may be compared? The Reaſon 5 | 
ve) i flopped,, che left Image 002 and |. hereof, is, That becauſe one Candle | 
fern the Arrow on the right Side dif- only can be ſeen by each Eye; and 
"Be appear; and if the left Hole be ſtop- one Eye only makes a very bad 
3 — ped, the right Image and left Ar- Judgement of the true Diſtance of 

row difappear. But if on the other Objects; each of theſe Candles are: 

Tad Hand, we fuppole the Eye to be old | therefore ſeen nearer than it really 
8 and flat, fo, chat the Bottom of it is | is, the one in the Line AF, and 

| not OQNPR;: but very near GYH, | the other in the Line BD, and there- 
es and that the Rays of every Pencil | fore they ſeem both to unite in the _, =. 
„ the arrive at the Bottom of the Eye be- | common Place H ap it they were nts 
they fore hey are collected into a Point, | but one, 1 OT. e 
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Whole Chryſtalline Humour is taken away, or at leaſt. 
is made flatter or leſs convex than it was before: 


n 3 mee the Came is taken and the 
3 
. 3 Now if this Humour be leſi convex than it was before, 


the Rays which the Eye receives from every Point of 

44 E 2 the Object will not be ſo much refracted, or will not 
izcline ſo much to each other, as to be able to unite 
EF © together when they. come ar the Rerina; and this muſt 
1 make the Viſion confuſed. But this may be remedied: by 
1 the Help of a very convex Glaſs, which makes the Rays 
3 that were before diverging. become wenverging when _ 
1 5 5 enter into the Eye. 5 0 St 
3 1 weſze 8. Why do. Divers, when they are under Waters fat 
. Things confuſedly, unleſs they es uſe of very convex 


. Glaſs? The Reaſon is, becauſe the Rays of Light 
_—— which come to them from the Object, are very little 
refracted in paſſing out of Water into the Aqueous Hu- 


F. h ” mour of the Eye, ſo that thoſe Rays which come from 
=. * the ſame Point, are not united together when they fall 
n che Retina; and this is remedied by very convex 


rele-, 9. Laſtly, Theme 1 it, e if We 2 one Eye, Fe : 
intent [ook + 877 with the other, upon a ſmall Object, which is 

b nant 933 at fix. Foot ; "Diſtance ſuppoſe ; we cannot at the ſame Time 
ea, we ſee another "ſmall Object, which is' at a little more than 
TY half 4 Foot Diſtance from it ; though wwe can ſee it, it 
Obe which. be a little nearer, or a lutle! further ? The Reafon 


3 becauſe when this other ſmall Object is at the Place 


were it cannot be ſeen, it impreſſes the Image exactly 
% on that Part of the Bottom of the Eye where the Op- 
del Nerve enters in, and where the Separation of the 

= ' Capillaments. of this Nerve is made, in order to ſpre 
Do themſelves every Way, and cover the Bottom of the 
= Eye; fo that this Image has no Effect, becauſe it does 
=. not fall upon the Extremities of the Capillaments of the 

=. Optick Nerve, which is neceſlary in order to. Sight, as 
7 | has been before e 


. +7; 10. There are innumerable other Queſtions upon this 
ine, Subject that might be asked; but they who rightly 
D, underſtand the Nature of Lion, will find it no great 
e fn4 Difficulty to reſolve themſelves, . and the Pains. Which 
8 e. the hey rake in finding out the Solution of them, will 

e them have a clearer Notion of them, and render 


1 them more familiar: And as to thoſe who are unca- 
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ble of underſtanding them, or who will not be at any 
ains; it is to no purpoſe to attempt to ſatisfy them, by 
A explaining a great Number of Queſtions. . Wherefore 1 
of | Hall here conclude this firſt, Part; which is ſufficient to 
ot content all. reaſonable Perſons, and to open the Minds of 
i ſuch, that they may for the future proceed in a right 
t Method of diſcovering the Truth, and avoiding Error, 
w_ which are the Two Things we 2 2 3 to hav 
ys fl in View in all humane Sciences. For the ExaCtneſs and 
_ Improvement of Reaſon, together with ſuch a Freedom 
ws and Openeſs of Mind, as may render it capable of judging 
all {ificerely and impartially, and of clearing it ſelf 4 al 
_ Difficulties, are incomparably more to be valued than 
hr the Knowledge of all the Sciences in the World. 
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A Diſcourſeconcerning the Being and Attributes of God, the 
Z Gbligations of Natural Religion, and the Truth and Cer- 
r Revelares; eee Hobbs, 
_: 08 'Spimoza,. the Author of the Qracles of Reaſon, and other De- 
_. niers of Natural and Revealed Religion. Being fixteen Ser- 
A mons Preached at the Cathedral- Church of St. Paul, in the 
_ Years 19504 and 1705, at the Lecture Founded by the Honou- 
3 _ Table Robert Boyle. Eſq; The Seventh Edition, Corrected. There 
=_ | is inſerted in this Edition, A Diſcourſe concerning the Con- 
1 nexion of the Propheſies in the Old Teſtament, and the Appli- 
=_  _ _» cation of them to Chriſt. There is alſo. added, An Anſwer 
—_ to a ſeventh Letter, concerning the Argument 4 priori. 
Price 65. | 3 555 8 
_—— A Paraphraſe on the four Evangehifts.  Wherein for the clear- 
_—_—. . er Underſtanding the Sacred Hiftory, the whole Text and Para- 
—_:. Phraſe are printed in ſeparate. Columns over-againſt' each o- 
— ther. Together with critical Notes on the more difficult Paſſa- 
_ ges. Very uſeful for Families. In two Vols. The Fourth Edi- 
770 1 5 i | e tion, Pr. 124. 955 We = 1 | 
RR - Three Practical Eſſays an Baptiſm, Confirmation, and Re- 
peentance: Containing full Inſtruckions for a Holy Life, with 
WE earneſt Exhortations, eſpecially to young Perſons drawn from 
_ 38 the Conſideration of the Severity of the Diſcipline of the Pri- 
1 mitive-Church. The Fourth Edition, Pr. 14 and for the En- 
_— couragement of the Charitable, 1 76 for 51, bound. | 
A Letter to Mr. Dodwell, wherein all the Arguments in his 
1 TH 5 | 5 Epiſtolary Diſcourſe againſt the Immortality of the Soul, are par- 
1 y particularly anſwered, and the Judgement of the Fathers con- 
8 _  cerning that Matter truly repreſented. Together with Four 
OR Letters in Anſwer to the Author of Remarks on the Letter to My. 
Dodwell. To whichare added, ſome Reflections on that Part 
of a Book called Amyntor, or the Defenſe of Milton's Life, 
v hich relates to the Writings of the Primitive Fathers, and the 
Canon of the New-Teftament. The Fifth Edition. pr. 45. 
EE A Collectionof Papers, which paſſed between thelate Learn- 
eee Mr. Leibnitæ, aud Dr. Clarke, in the Years 1715 and 17163 
ESC relating to the Principles of Natural Philoſophy and Religion. 
1 With an Appendix. To which are added, Lettersto Dr. Clarte 
3 concerning Liberty and Neceſſity, from a Gentleman of the 
3 Univerſity of Cambridge; with the Doctor's Anſwers to them. 
- 37 Alſo Remarks upon a Book, Entitul'd, A Philoſophical Enqui- 
ZR ry concerning human Liberty. e 


x 
$7 dis 


* 
2 
8 " 
A, 7 
1 
5 
, 
- 
« 
2 
2 
, 
2 * 
x 
+ 
4 
4 
D = 
OY 
93 


3 , Bw 
4 0 : 
, ” £ / „ 
* : f —— * 
f 2 2 f =, * „ a * A * 
7 \ 7 5 ». - : 4 C * ta. «<a * 0 "SAS. 
4 £ 44 o : ge * « * * 7 * 44> * 
* ” $ was 7 3 * = 4 6 = 4. 
1 4 N 5 8 . , j- i 3 * 443 6. 
: 7 1 5 1 F A 2 1 
- — 89 ** ow * — * 
; 7 . 5 2 * CS / - ** 
4 7 1 . wh - „ 7 % Saves v** v3 5+ 44D 00 a5 5 wot 3 
; k » L 4 » F F PE Ta 772 % 
4 4 ” 5 x . ; „* 631 , T4. # 55, * 
- N 1: . Fl 15. „* . 1 » =>, 8 
ſave. * * 1 g* _ 4 4289 5 — * ; " MS, ah © 
” 1 * f ” ” — = -* — * 
— e. * * . «© 1 0 . o 
4 2 22 . 85 y 
. 4 » £ Ps the 5 - 5 $5 oo _97 22.7 © $02.99 e 5 
\ : 1 » p 5 ©, , - I , be 2 of 
* 2 — — * ſs . 4 4 
J „ o 52 „ 5 - £> ><. » 
„ * 1 ® ' zo * 5 0 i \ 1 . 
4 5 * . : * * 8 
1 ; 
1 * A \ » . 1 9 
* . „ tees + * 
4 , : 1 Y a * . 99 2 * 
* 1 it” . 
1 1 
e . 1 * 2 RN * - 
5 9 4 8 * 
: R 5 — * 5 4 0 4 
1 Hg 4 _ 1 * M * 
2 an, * 
4 2 1 4 . F * | 2 * 
— 7 {33 \ 4 8 *.* 
. 75 s OE R — 
* 1 \ * wy 
g 2 : — 
3 ; 
{ 8 bo 4 „ 
} - 81 . 
. 7 \ 2 — 8 - 
þ oy K \ oy I . s 
PE Mc 
as . 
o . P 
3 5 
. = — ( {1 
1 2 * 4 7 . : * f 
; 94 * * 3 5 —— — ?—— 5 
[ . - © f r * — „ 3 . * . 
— . PA. : 1 2 ET TE —-—Eb TEES og : 4 * 
” * 6 5 N * _ — F * 1 
a > 2 — 7 . 
* 1 73 'S * | 
; 8929 8 —— —A—ñ — 3 . ed — ihe — walls "Wt GS 
: "i. 2 * 907 8 - ” ob BIR Ne OO 
1 - x : * 4 PR * * 9 1 L in: 18 * 3 «. * 
" — nn — — ie; 8 72 * 5 4 — ane eee nin . hg 2 
92 * NK ĩ .. — 55 ** 
o L 4 : ; : ; 4 8 
% 1 1 3 5 | L . 85 2 * of an” m 
- 92 * ” 4 9 . © . 
& BS: & 4 8 < . 5 
- g 2 ? + 4 4 
. FN OPS 5 * & 8 : 2 F 8 * 
4 P ” i * Z ” ®, g+ ; . <a * : + : Pp 5 ” „ * 4.0 2 1 
F . ? v.90 3-» & WES 3 4 . K 5, PERS. 2 
0 » = oy Ss oo ca „„ oo cos tac... 5 vo 5 . 


- = Stan; Hit 


„ 
* 
* 


. 


„ 
* 


1 


* : 
"2 ndod 


. 
* 


. 
* 


£3 - i N 1 
* * 1 5 
3 7 
x = * 
1 P * ” | f 
— 1 2 * 


54545**** „ 


* 
— 
. 
1 , 
y 6 — ä U—ü— 
} 


T pon 4 = : 
- MG 1 Je. 1 * 
: $ 2 * * ; 1 
7727 5 | 8 
* 4 
1 — * 4 * 
* * * * o 
+ 8 0 * e = 1 * . 
5 4 & . x; g 
” 
0 


. , 


; * L 5 * 
0 $ - 
x 80 4 7 G * A —— 2 A * 
* 2 n * * 8 g : 
7 7 a 1 * 1 1 4 £ 7 : 
- * " 1 # g 5 4 " 

5 - 1 +. = 
; > 1 8 : 
. ES N 1 a \ : 

: | 5 5 | . — —ů — Re 
2 1 * * . f . | 
* a 9 ; 0 


3 \ — ge Te rg ug 
* * — i . 
2 * 7 we 


- 
” 
wc 
. 


% U 
1 7 Ty 
4 7 ee 
. * 
— £ des 2 
_ . 8 * * 1 4 
— 1 5 . 
. I Ss . 0 
- * - 
— L 2, ? 8 « 1 8 > 2 
« * Fa 7 4 
p N + 
* Fo ” — 
"oy | 2 * : F 
a < * SO * 
as 2 
. +4," 
. — a —_ * K 
8 . S * f . 4 Ls - 
: p i : 
g "Sg F 93 
8 * F Hero 
Man. ; ; . 
- - _ 155 
1 je . 7 mg” 8 8 * n q x ” . Þ G f 25 
. . 8 , > - 8 
2 * 7 : x : - F 
4 y 
83 1 : . . 4 
: 1 s * ; 
5 a . ; f . 
* 9 
8 & > , 5 
£ , 5 4 » g 8 . 
. k * 1 x . A + Le * 


* 

1 

1 

* 

1 

; 

by 
IA 


M——_—_— 
— 


4 
* 
> 
* 
Wor re + 
. 


3 . [3 
* 8 $ by * 
r * 
* LES * . < * 7 7 - N Z : 
7 TER IN > penn FIT - a 0 1 8 1 4 a 
* * 2 F 1 1 4 3 99 1 ＋ 5 
- . 1 $ 
5 AL * ; 25 . x 
þ * 


— k » . 4 
\ 4 . — o 


? 1 : 2 ' 1 0 
7 „ v of 5 * " i 
EDS +4 * 


* p 2 A. 9 7 12 4 _ 5 ; ; 
* 5 $444 _— Rs. 1 : vs 3 * "Py" _g : > 
— — — — — — — q — . .. — ay — 2 K N 
. L OE LAID te vans 1 1 
5 5 7 a 3 n 5 5 
. 55 4 4 ; a . 3 ? he 040 25 5534s 


0 
; « 
„„ s 


HF ; CE 3 
8 
8 


» 
. * 
* — 
; "O47 . 4 
' a * 
. 
- 
£ 
” 
a 8 


+ 


Y " R 
. x : 
. 
4 * 
5 


Ne 
; 


you 


300 
BY 


. 
x 


5 
2 ” 


= 
* 
3 
p 
4 
* 
A. 
, — 


—— 2 ——ͤ—ͤ— * „„ 
/ s » 9 s . 1 


— 4 - 
by « 
- 1 8 


I ? ' 5 4 
Apia ge; S nan 4 2 n r > — — 1 
. 


2 


4 


3 Ivey nm, 


| 
— 
Cars 


9 


, „ „ „ ee! 
* * * a 1 


4 


„ 


* * 
„eee 
e 


* 


70 x 
nk. — ie ht 
4 . . 


* 
We. 
: 


. 
„ 
en 2 
„ 
8 4 - 4a 
. : 
of -L 5 + 
* 
5 
FORT 
AE 
Fit 
2] 
: ty 
gn *Y * 
. 
is 
* 
4 : 
* 
* 


— 


4 


"md 


„ „„ 


„ „e 


Lol 


— 


— — — — 


» 


72 ? a y * 5 Sn ar 
0 I” 1 * ? 
i * * . * r — wes 
9 ty e 322 „* 8 * ee Ke r ee ” 1 
y Lf w» «& . — eh 63 * _ * . ap 7 ky N 
_ 11 2 : x — ” - 
9 Y k * 1 * » . 
. * ( 8 * — 5 
* 
= * o 15 . — 
3 ; ; , * ? 5 
I - 1 1 
7 — * £ : 2 5 
; 1 \ $ . 2 5 
1 ; fo 
. . E & 
i 8 f of 
- 
7 FA 
| ke > 
| IN | | 
* 
3 
15 : 
96 
4 
” 
* « * N 
e * * 
— RP 5 
403 5% * 
* 9 50 
** * * 3 
v4 55 n 
o A 
oy IIS B AY 
2 - 
{ % 
1 £ ? 
1 4 * 77 
* 5 A _ 
So 8 —2 
. — . 2 
.- 
- 
. þ 
* 1 * 
A * [7 
r EI * 
* 
5 JAG 1 
> ** hoot n 
5 1 a 1 : 
— * 
* Wy 4 * » wid Nm 
8 * p a 7.9 N 
4 ty * 


* 


* 
4 
2 9 ED. 
* 
* 


— 


5 5 * 
> {od wee 5 4. ty org ti nt 
7 


„„ * 
A 


PIR 24 A+ bas ale * ES 
1 1 ? * * * 
* . , P 


— 


— _ 

o—_ 

x 
. 
* 
OY 

va 
. 
„ 8 
27 * 
* 
— U 
4 


5 4 EIN 


I” 
* >. 5 
- — 
K — 
TE « \ 
4 a 
17 
1 1 
1 
* 
, 
+ 
. 
* 1 
* RR 
he "8" 
* * 
"x" 1 8 
w & BET 
2 
; . 
Fl 
. 4 
” : 
n . 
* % Q 
” x 
: > 1 
5 . 
x: & 
. ' % 
WP - 
n * - 5 
4 * ** 4 
* F 6 
„ WU 
5 
1 
Lo” n 


- uu 
FS" * 
8 op 7 4 
* bl ENF 
& K. J - 
* ; F 5 4 
2 5 
6 5 1 1 
* * 
E 
. $ 1 0 


—_ 
wa 


3 


DV 
1 et MG * 
* vt. 


wy 


8 


” 


32 
oF 


” 
— 

* 
wy 


YT 
IR 


„ ++ 


OB. 


3 


- 5 4 — 
: "I 
8 


5 6 „ 
* 2 


1 


344 


1 
1 


„ 


. 


oo Dc 


a<*? 


hb 


4 


* 


«* 


+ 2 - Ss *» 
* 9 — * 
po 
; 1 MS 4 5 
— + i . 
* * * * * 
£ * 
< $2 
s web. . 
4% * N . . 
* » 
- - * 
1 1 
1 4 ” * > 
2-0 - 
7 1 * «> 
% q * 
n — Y » - 8 
AW a % 
. wo * ” 
I * . 

0 LEY — 2 * 
” py v4 * # * < » 
2 4 * Fs 
on ; » Q . . 

. 1 a 
* n » 4 1 
25 . 1 * ” 
. 4 5 0 — 
* * 2 
5 * Y * 
* * * 
* 


* 


>: * 
„ „„ 


* 


„ „ „„ 
4. * a® 


* » 
1 ar wr 
o 4 1 a 
Y a . a 


2 * — — way HA e - wa 
by E k 


* 1 8 
24 . * 8 
* 8 . 2 » * Y AY 
7 * ö "I 5 
” "4 65 
5 po i a2 * 
87 ” "ty * 
1 9 5 * 
* 4 „ v * 
8 5 > 2 RY 
Fo * — 4 1 2 1 
* 2 + mw * 
* i: 24 : 
Ll - 
2 : 4 - - « 
* 4 — * , 
& 7 + 
© » 6 - . - 
# * . 1 - 4 4 
. 1 „* 54 fs 
> = N 1 
— * 7 9 
* * . 5 d * 1 > 
o : . 
WY Ob; OS A : 3L 7 
3 e oF 4 +a 
5 1 * * „ 


5 4 5 * * N 9 
* 8 - 5 4 — . 4 ” 
9 * 5 . . 
4 5 * 4 
b 2 = 
. * 
— a. 


„6 „„ 3 


. 
4 
N 
? 
*- 6 
2930 
7 
3. . 
GS 
ut 
mY 
x * : 5 
* 
Ss * 4 
„ 
i 0 
8 
n - 
„ 
5 „7 
goon? 5 
* > 
* 
* 
* 


4 * . 
% 
4 7 * 
{ - * 
4 Fs. 
1 : J 
* n * 
Sd . 
wY > 3 
\ A 8 f 
2 & % 4 


* 


1 


— 


* 
o 


„„ „„ „„ 
4 


—— 
a 


75 


4 N 
— 
- ® 
> © 
* % wi 
” 
4 = 
„ * 
„„ ” 
YT a 
a. * 
. 
4 * 
* 
"= 


PEE „40 
— 


#*S454+ 
* 


3 


— 


* 
n 
— * 


Rte tht. af 3 p 


4 


feng, 


—— 


8 
SRL 


5 


1 * 
* 7 
" * ro 
— * 
: F — : 
— r * 
* — yen 3 * —— . = E — + 
g . 2 
> ; vo, , \ 
* * N — : ol 8 
b 2 
_ WR”. 9 1 2 
5 ov ne”; 7 — = 2 pg 
3 = £4 boos > Og * — * F 1 
ey ; N 12 * - 
tes. A a „ ; 


N 


: I» 2 n . NR TN 
a . p — — _— — An —_— 7 — a er rd - 8 7 
e —— e — e ex r — L ET 1 * | r 5 — wt 
52 . Mae rn Sata : we te p ——————— — . tr f g of 
* 8 q — I => . 1 2 3 - wad 
2 3 8 2 ˙ I ® 


+. 
0 


DICE — —— — 


8 — 


r 
2 8 
— — * <a> 9 


— 
1 — - ag 3 : 
NS 7 * — ena eh 


— 
8 — 


a_ 
8 —-ꝝ- ie 
, l n an 2. — 
— — * 1 bs 4 2 
* — hp . " Be n — Py 
8 — 4% 4 ny p b 5 8 « + 7 - 
0 Te ” OM — — . - . . "Ir I : 7 an 
EC 8 7 OTE: = — | TEA ee rig 
2 x n — ” 0 G ” 5 þ 4 2 K 
- E 5 — . . * 5 , : LY K : 3 
1 . gy 4 Pu * 4 — 
* 7 H—_— 6 wa 
. Ky . — * hw 
a, Ki * _— 
a 8 ” — 5 
4 15 * * ret —_ - : 
* 4 - * k 5 5 
5 I» 44 
3 : 45 f 8 
. 22 8 2 
1 * 
A 4 2 . 8 
* * 5 
= *%* P * 
» - 4 # — Fee Wc: » " 
Sen 3 7 4 + —— — * 
2 "STS, — * . + #4 x80 
— 3 * of T7 y * . 
4 — k ths > 4,229 B24 * 
* * 53 * A n * 
> 4 <7 5 $ * 4 : 
EINE! Fo, - V was» . * = g : 
— 1 1 * n 
£ : - þ : * 
. Se OA + 4. - 2 
5 * . - Is: oF = : - 
" . 7 — 
; no - ” * Fe 1 
7 « . 
7 ae MN 5 >> * - & 
5 4 
* * N 
—— — 


W > 3 £26 
* e * E ; 
e ' * „„ 


.- 
* 
4 
. 

* 


yp 
30 - * 5 
38 £ 1 
J + [2 8 
* po 9 
** 
* © * 
- 2 k OE 4 
% 
4 E 7 
3 F < W 
# Na 
1 5 0 
Tay — 
. * 
* 
1 * 
— 
* 
8 
+ 2 
a ** 
2 
* . 
7 
* 
ic 4 
4 
1 1 : > 
*., * oy F — 


- „ 
1 For 
1 * Py 
« % Tx * 
2 ws 75 
"OT I 28 — 
> 
8 
£ FAR Os: * 
N . 
* 
* 
” G . ” 
a $ #9 : 5 7 : " 8 ww a> \ + * * 
4 6 ; 5 72 a X s 2 8 = 
al 4 g Y by > x 
| i # 
— F * ay J 
*. NF - 
* - > 
" 
- 
* * - * * 
2 1 4 4 ; 
7 7 " = 2 7 
* ** 4 g - 
L * E - 
* . — 4 8 *, ” * * 
f N . g * * wy Z 
& t 
* . 8 X : . 44 1 
5 1 
1 . 
7 4 / " i 
- f * 


* 
8 2 #7 
2 * e i 5 9 Hd > 
> 8 * „ 4 
5 # $ 3 < , 
- * 
4 1 
= Y 
. bo * 5 F 
; q . - © 3s l 
*s * Z * * * 
: % * 7 5 6 p ye * 
a * 8 2 
* * * = 3% F 
4 "= 4 — 2 
G : 8 . 1 
bs 1 * 
3 l 4 7 
* 
1 5 
* 
* 
2 * 


4 


* 
hs. 


” 
x 
. 
_ 
— 


y 
+ 
* 
” 
, 
* 
#® 


» 
. 
. 
* 
„ e — — 
* 


. 
, 
* 
— 


— af * 
1 N 
„ 
. 


F þ 1 
* n * - 
A 
— 
: 4 
1 n 
4 
o 
, 
0 
L 
* 
FL 6; 3 
: 
z 
wes 


* 
* 
A 


VF + + 


"oF 4 * 


e 
2 


* 


— 


— 


AA io ag 


NS AP TEINS OY" 
e 
* 
a 
* 
. 
x 


. 
1 5 - —_—_— 5. 
—_— — 1 
FE FLY 4 * * 


„ 


. * n 1 I 2 8 * 

3 NN 
. * » 

2 7 3 * 

05 ies. 

4 


4 * 1 2 
+ * a * ? 
af Z * 
8 4 2 
>»; , ; 2 4 
ff. ö : 
8 * 
1 1 N % 
. ; 
8 a 5 
« 
+ 
# 
* ( f 
7 \ 
* . j : 
* . * 
; * 
Fs * * 
rr 
* - 
: * 
p % 4 . 
** 
: 3 | 
5 - 
4 1 ; 4 
& ; 
L 4 6 | 
* 2 
: > 
Y £ 
X i 
8 
© 
8 ” 


. 


P 
% . LOW, he Mag $1 


# 
x 4 y 

L : — 

Ter © 

; * 
* » 
. w 
8 N 
7 n oy 1 
. 4 N 
*% X 
\ 
wi 
2 £ ; g 
& * 9 
: * 
2 . f 
>. * 
g ** ry 
— 5 : ; 
£8 1 


eme 5 8 
2.5 W 4 4. 4 a a 
3 i ne 8 * . 4 ö N * 5 . 
4 . 5 2 5 * — 
4 Oy F oY £ 
5 £ 


* 3 S's. n —— 


e ee eee e eee ee e — > 
„ wü i eee; 
P 
| 2 : 2 ; ry 0 55 . 3 2 — 


2 RF 6 ® 


—— — 


* 
OY 
* * 
* 2 b ; 
* 
« + » 
* . 
l E = — 
1 ** % 
— « 
- % 
* * 
- 5 f 
- . 
* 
* 
1 7 - 
Y p £ 5 
1 ? 15 - * 
4 As 4 F 
* > 0 
1 A 
5 : - „ 
* [ 
1 
1 - * 
* — 
i 
r ; 
Pa > 
. - 
* c 
_ E : 
; 1 * 
1 i 
« * ; 
1 i” 
* 
4 x ; 
N 
„ 
* 
0 2 
s 8 
0 
x 
- 2 4 
. A 
5 LY 
* * 7 
* 4 
* 85 % 1 s, 8 
4 * Mm. " 3 I , 
＋ = - od - A * 2 15 a g 
: : 2 * . * 
- 35 « yy 4 72 8 l 50 ; by Is 


4 4 
By 4 wn 2 4 * jy 6 
* 
a 5 
of * 
8 = 
A * — * 
2 4 
g 4 3 
- 3 * £ ; 5 : 
p ” Wh 

* Tb 5 

x x p 

, os 

: * 
F 
> n 
l 
f 
7 
— . F - 


F #7; z 4 * . ; ; . i 


* + % l 1 : by «| 
* . ſy : / 2 x $ LG x 4 i * > 
T7 : ka rw fl Luv eee Kae — 3 — — 2 n 4 . "i : * N . W Y * 3 * 
by „ * 1 7 * y 2* — — Fr — EOS ; : £ —_—_— 
l : . 0 5 +E 2 Bon ts 8 2 a * 


7 ol # 1 - 7 2 g 
. * 
» 
/ 2 — S 4 
* 
f - 
" 
N * 
0 > 
* * > 
2 
* * 1 
= 
% bx + | 
EIS 
5 
o . 2 : 
* 25 b 
* 
. * 
+ 
F — 
* 
8 
8 *% 
* 
% 
5 * - 
7 
; 7 
: 4 A 
$ 4 
. : ; | 
* a ; 
: * 
= > * 2 
hy et * 
Vo \ « k 3 ; 
» k 


— 
— 
— 
— 
— 
— 
— 
— 
wont 


1 ., i 
: * 
wn 9 « N ; 
13 ; | | | 
1 | ; 
1 2 | | 
v1 | x ' 3 - 
"24 'F- | 
5 | 
. þ ; 
25 5 f | 


o 


- 


4 
DE 


o 
— 
. 
— 
*. 
. 
* 
— 
« 


* 5 
* » 
? 
* 4 
* . 2 
1 : 
* 
. - £ 
A. ig 
=> « : 
»% 
7 
. 4 . 
. 
« ; 
=. 
1 
* 
. 
> 1 is 
Z * 7 
* ' 
> 
— 
5 
* * 
4 
5 . 
* *. 
* . 
- 
> 
= ” * 
a 
4 5 , 


92 3 : ' 
. v & 


8 % * L - 


o 
3 — 

. E # 

es 4 s « 


mi „ Uo - 7 2 
. X 
Crt 


1 
©. 


4 We 


3 


. 
* 


— 


8 


ren! e 


* 


1 


x 
-* . * 
% 
. 
—_— "In * 
* : 3 
1 4 — 
— . 3 3 
Dd. 
4 
* x * 
+ 
* 
- 


* 


SYSTEMA COPER 


o 


t) 


* 
* 


irmane nan N 


A 


% - 


hy 
* 
> ha 
# 
5 
x 2 
* 760 
— 
. 
"OT 
% 
aan #299 
** 
, 
” 


